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National Speleological Society 


AVES have always held an almost mystical fas- 
cination for the average human being to whom 
the word cave immediately brings to mind a mys- 
terious, subterranean chamber whose exploration is 
fraught with danger in dark, narrow passageways, 
rock breakdown; underground streams, and attacks 
from all sorts of animals ranging from bears to bats. 
Partly as a result of this feeling and, paradoxically, 
partly as a means of dispelling some of the afore- 
mentioned misconceptions, the National Speleological 
Society was formed in 1941. It is a nonprofit organi- 
zation interested in the study and exploration of caves 
and allied phenomena. Originally the N.S.S. consisted 
of a group of amateurs as far as the field of cave 
science was concerned but whose energies were de- 
voted to unlocking the secrets of the underground 
world. When this group, filled with an enthusiasm 
that is still prevalent in the society today, attempted 
to obtain information concerning the location, topog- 
raphy, and flora and fauna of caves, they found that 
little information was available for caves of the United 
States. In contrast to the many contributions made to 
science by European speleologists, not much had been 
undertaken in this field in the United States apart 
from studies made in some of the commercial caves. 
As a result of projects undertaken by the N.S.S. in 
the fields of cave mapping, mineralogy, archeology, 
and biology, scientists who specialized in these sub- 
jects were attracted to the society, so that at the pres- 
ent time approximately half of the almost 2000 indi- 
vidual and institutional members are men of science 
whose fields of study and research are related to 
speleology. The remainder of the membership is made 
up of persons who devote their leisure time to loeating 
new caves, developing new techniques of exploration, 
and gathering data from both new and well-known 
eaves. These data are registered on a comprehensive 
four-page cave field report that is forwarded to na- 
tional headquarters in Washington and a duplicate is 
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retained for local files. In this manner, the society 
serves as a central agency for the collection, preserva- 
tion, and publication of scientific, historical, and leg- 
endary information pertaining to speleology. 

The affairs of the N.S.S. are controlled by a board 
of governors that appoints the national officers. These 
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activities now completed or under way include: (i) 
state surveys of caves with maps and descriptions of 
eaves in Texas, Pennsylvania, Maryland, and West 
Virginia already published; (ii) a program of cave 
safety featuring lectures and articles on first aid, 
proper use of ropes, organization of expeditions, and 
underground communication; (iii) a cave conserva- 
tion committee working vigorously for the preserva- 
tion of the wildlife and geologie formations found in 
eaves; (iv) continuation of a bat-banding program 
initiated to study the life-history and migration of 
bats. 

The N.S.S. is divided on a regional basis into some 
40 Grottoes whose members assume responsibility for 
all speleological activities in their area. This gives the 
individual member an opportunity to participate in 
expeditions studying larger caves that could never be 
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such as the recent weék-long survey of Crystal Cave 
in Kentucky. All members receive the N.S.S. News, a 
monthly publication; The American Caver, an annual 
devoted to papers of a scientific nature; and Occa- 
sional Papers, a series of technical articles dealing 
with speleology. 

The National Speleological Society has been for- 
tunate in having men eminent in the fields of geology 
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the president is William E. Davies of the U.S. Geo- 
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Radio Observations of Meteors 


Peter M. Millman 


Dominion Observatory, Ottawa 


T is a well-known fact that, when a meteoroid 

enters the earth’s atmosphere at high velocity, a 

portion of the kinetic energy is expended in 

creating large numbers of ions along the path of 
the meteor. The long thin column of ions rapidly ex- 
pands and diffuses and is distorted by the winds of 
the ionosphere until it eventually disappears. This 
meteoric ionization may serve as a radio target, and 
it thus makes possible a new method of studying both 
the astronomical properties of meteors and the physi- 
cal conditions in our upper atmosphere. 

At the close of World War II, a considerable quan- 
tity of powerful radio equipment was available for 
fundamental scientific research, and this fact was 
largely instrumental in promoting studies in radio 
astronomy. The serious application of radio methods 
in meteoric astronomy may be dated from the great 
' Giacobinid meteor shower of October 1946. The radio 
results obtained on this occasion were so conclusive 
that world-wide interest was aroused in the potentiali- 
ties of radio techniques, and these have now become 
an important division of the research in this field. 

It is not the purpose of this paper (1) to deal with 
the history of this development, nor does it describe 
in any detail the various, and often ingenious, types 
of equipment devised by the radio engineers. The 
theoretical treatment of meteoric ionization and its 
effect on the ionosphere is a subject that, at the mo- 
ment’, is being actively pursued by a number of inves- 
tigators, but it is too early to give a satisfactory sur- 
vey of the basic theoretical conclusions. Rather, this 
paper is a brief summary of the most significant ob- 
servational results secured through radio studies of 
meteors during the last 7 years. The origin of the re- 
sults is indicated by references to some of the repre- 
sentative papers. 

Although research publications dealing with this 
subject have appeared in approximately ten countries, 
the major effort has been restricted to three—Eng- 
land, the United States, and Canada. Observers have, 
in general, used wavelengths in the 1- to 100-m range, 
with either pulsed or continuous wave transmission on 
powers up to 400 kw. The aerial systems employed 
have been both beamed and nondirectional. In the early 
days of these observations, the radio results were re- 
corded by visual monitoring, but this method has 
gradually given way to automatic photographic re- 
cording. Meteor echoes have, as a rule, been recorded 
either as an amplitude-time presentation or as a range- 
time presentation. Range is defined as distance from 
the observing station. The observational data are sum- 
marized under various headings. 

Rates. The number of meteors recorded by radio 
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in a given time varies considerably with the wave- 
length used and the various parameters of the trans- 
mitter-receiver system. The problem of rates is a very 
complicated one. Broadly speaking, the meteor rate 
per hour varies directly as the square of the wave- 
length, direetly as the square root of the peak trans- 
mitter power, and inversely as the square root of the 
minimum echo power detected on the receiver, but 
there are many other factors that must be taken into 
aceount (2). 

Typical rates range from 5 to 10 meteor echoes/hr 
for medium-powered equipment working on a wave- 
length of 4.m, up to 500 to 1000 echoes/hr for high- 
powered equipment working on a 10-m wavelength 
(3). In the case of the shorter wavelengths, these nor- 
mal rates may inerease by factors up to 10 at the 
times of the annual meteor showers and by factors up 
to 1000 at the peaks of the more exceptional show- 
ers, such as the Giacobinid meteor shower of 9-10 
October 1946 (4). It is probable that the faintest 
meteors generally recorded by radio methods on the 
longer wavelengths are around the 9th or 10th visual 
magnitude, in other words about one one-hundredth 
the brightness of the faintest meteors normally seen 
with the naked eye. Estimates indicate that between 
10,000 and 100,000 of these radio meteors enter the 
earth’s atmosphere every second. 

From an analysis of the radio meteor rates observed 
on wavelengths near 10 m, it is evident that, at the 
time of the well-known annual meteor showers, the 
faint meteors do not show the same inerease in rates 
as do the brighter visual meteors. This confirms a 
conclusion, already reached from an analysis of visual 
observations, that the meteor showers are relatively 
rich in the bright meteors but have lost most of the 
smaller particles that correspond to the meteors visible 
only in telescopes or by radio. 

Heights. The height of meteoric ionization has been 
measured in a number of ways. In England, a range 
record is combined with a determination of angular 
elevation of the echo above the horizontal plane (5). 
The measurement of elevation is made by comparing 
the strength of the signal received on two horizontal 
antennas mounted at different elevations above the 
ground. In Canada, a three-station setup has been 
used, the range being determined from each station, 
and the height being found by a straightforward solu- 
tion of the triangles involved (6). Methods involving 
the combination of visual and radio data have also 
been used at a number of places. 

The average heights found by the different methods 
agree remarkably well. There is little dependence of 
height upon the absolute brightness of the meteor, but 
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Fig 1. Mean heights of meteoric ionization. 


there is a marked variation of mean height with 
meteor velocity. Combining more than 900 heights de- 
termined in England and Canada (7), we find the 
mean values plotted in Fig. 1. It is seen that the height 
for meteors moving at 60 km/sec is 100 km. This de- 
creases linearly with velocity down to a height of 88 
km for meteors with a velocity of 20 km/sec. Almost 
all meteoric ionization occurs in the height range of 
70 to 120 km. 

Velocities. It has been shown theoretically (8, 9) 
that the intensity of the radio wave reflected from the 
lengthening column of ionization formed by a meteor 
varies with a frequency dependent upon the meteor 
velocity and the geometry of the meteor path in rela- 
tion to the observer. This amplitude variation of the 
received signal is usually in the audio-frequency range 
and has been termed the “meteor doppler whistle.” It 
may be expressed by an equation involving Fresnel 
integrals and is most easily observed near the t, point, 
that is, the point where the meteor is moving perpen- 
dicularly to the line of sight. This amplitude variation 
ean be photographically recorded and, if the range of 
the meteor is determined from a simultaneous range- 
time record, it is possible to compute the meteor 
velocity. 

In England, a pulsed transmitting system has been 
used, and under these conditions the “whistle” is ob- 
served in increasing pitch after it has passed the t, 
point (10). In the United States and Canada, the re- 
flected wave from a CW transmitter has been com- 
bined in the receiver with a direct ground wave, and 
the resulting “whistle” can be observed both before 
and after the meteor has passed the t, point (9). For 
meteors where the echo has considerable detail, it has 
been shown that the velocities and, in some eases, the 
decelerations can be measured from the range-time 
record alone (17). 

Some 13,000 radio meteor velocities have now been 
published, approximately 11,000 in Canada and 2000 
in England. The over-all velocity distributions from 
both sets of results, plotted in 5-km/see steps, are 
illustrated in Fig. 2. They are almost identical, with 
velocity peaks near 37 and 60 km/sec and a mean 
velocity of 45 km/see. 
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A number of different assumptions concerning the 
statistical distribution of meteor orbits in the solar 
system can lead to a distribution of observed velocities 
similar to that shown in Fig. 2, but it is still too early 
to draw firm conclusions (9, 12). Of particular signifi- 
eance is the fact that, within the limits of the experi- 
mental errors of these data, there are no velocities that 
definitely exceed the parabolic limit—that is, the 
upper limit of velocity that is possible for permanent 
members of the solar system. The radio observations 
take us down to objects roughly 1 mm in diameter. 

Good statistical velocities have been determined by 
radio for nine meteor showers (13), and the observed 
frequency distributions of velocities are illustrated in 
Fig. 3. Four of these velocities are for daytime show- 
ers, first discovered by the English group at Man- 
chester. Radio methods of radiant determination for 
meteor showers have been developed both in England 
(14) and Canada (15). The observed radiants (16) 
and the observed mean geocentric velocities are listed 
in Table 1. It must be remembered that visual or pho- 
tographic observations are not generally possible in 
the case of the daytime meteor showers. Statistical 
velocities found by nonradio methods for the Perseid 
and Geminid showers (17) agree closely with the radio 
results. 

Orbits. By combining the radio velocities with the 
corresponding radiants, it is possible to compute mean 
orbits for the various groups of meteors (18), and the 
elements of these orbits are listed in Table 2. In the 
case of some large meteors, it is possible to make a 
radio determination of the orbit of the individual par- 
ticle (19). Except for the Perseid shower, these radio 
orbits are all of short period, 1.5 to 7.2 yr, and high 
eccentricity, 0.74 to 0.96. All but the Perseids and the 
Quadrantids have fairly low inclinations. 

Wind velocities. At Stanford University and at the 
University of Manchester, the radio reflections from 
meteors have been used for determining statistically 
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the average ionospheric wind drift (20). Individual 
wind velocities of 50 m/see in a horizontal direction 
and up to 10 m/sec in a vertical direction are normal. 
The average horizontal drift is 25 m/see with a negli- 
gible vertical drift. 

Ionospheric stratification. Evidences of fine struc- 
ture or stratification in the ionosphere appear in the 
radio observations of meteors. The complex, long- 
enduring echoes usually show a series of discrete 
echoing ranges (15). The frequency distribution of the 
height of meteor echoes determined at Ottawa shows 
detail in the form of a number of submaxima. The 
spacing of the more marked features of this fine 
structure has a height difference of about 5 or 6 km 
and may have some statistical significance. It is similar 
to the preferred heights or fine structure for iono- 
spheric reflections reported in connection with low- 
frequency recordings of the ionosphere (21). It is 
hard to escape the conclusion that the differential 
wind motions of the ionosphere, clearly evident in the 
long-enduring visual meteor trains, have a marked 
effect on the fine structure characteristics of the upper 
atmosphere. 

Summary. To summarize, we find that the radio 
technique of meteor observation enables us to extend 
the systematic recording of meteor rates down to the 
9th or 10th magnitude; to determine satisfactory 
heights and velocities on a seale previously impossible ; 


Table 1. Radiants and velocities of meteor showers. 


Shower Maximum 
Quadrantids 3 Jan. 231° + 51° 40.9 
o Cetids (D)* 19 May 29 - 3 36.8 
€ Perseids (D) 8 June 62 +23 28.9 
Arietids (D) 8 June 44 +23 38.0 
fp Taurids (D) 30 June 86 +19 31.4 
8 Aquarids 29 July 340 -17 40.3 
Perseids 12 Aug. 45 +57 60.5 
Giacobinids 10 Oct. 267 +56 22.9 
Geminids 12 Dee. 113 +32 35.3 


* (D), daytime showers. 


Table 2. Radio orbits of meteor showers. 


Shower a* Q* w* 
o Cetids (D)t 13 i15yr 91 34° 238° 211° 
Geminids i246 617 89 23 261 325 
Arietids (D) 15 18 94 17 77 29 
¢ Perseids (D) 17 2.2 -80 1 77 61 
6 Aquarids 17 2.2 96 27 305 154 
6B Taurids (D) 24 3.7 86 7 278 245 
Giacobinids 3.5 6.6 72 31 196 172 
Quadrantids 3.7 7.2 74 70 283 173 
Perseids (15) (60). 93 114 140 153 


* Orbital elements: a, semimajor axis in units of earth’s 
mean distance from the sun; P, period in years; e, eccentri- 
city ; i, inclination of orbit to ecliptic ; 2, longitude of ascend- 
ing node ; w, angle from ascending node to perihelion. 

+ (D), daytime showers. 
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Fig. 3. Radio velocities of meteor showers. 


to ealeulate the orbits of meteor showers and indi- 
vidual meteors, in particular those that appear only 
in the daytime; and to study wind drift and fine 
structure in the ionosphere. The radio observations 
have quite definitely indicated that down to the 9th 
magnitude, corresponding to particles approximately 
1 mm in diameter, meteors are members of the solar 
system and do not come from interstellar space. 
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A New Crystalline Silica 


Paul P. Keat* 


School of Ceramics, Rutgers University, New Brunswick, New Jersey 


STUDY (1) of the role of soda in the erys- 
tallization of amorphous silica under hy- 
drothermal conditions has uncovered a new 
crystalline form of silica. The new phase 

has characteristic physical properties different from 
the other known forms of silica. Its occurrence in na- 
ture is not known. The resemblance of a erystalline 
“intermediate” in the formation of low-cristobalite 
from silicie acid, reported by J. Endell (2), has been 
noted and is further discussed here. 

The hydrothermal conditions of formation of the 
new phase were produced with equipment patterned 
after Morey’s (3). The reaction vessel was a Morey- 
type autoclave with an internal volume of approxi- 
mately 20 ml. Platinum or silver crucibles, with cov- 
ers, held the reactants within the autoclave. To furnish 
pressure, distilled water was compressed by a high- 
pressure hydraulic pump and delivered to the auto- 
clave through standard high-pressure metal tubing. 
The pressure was maintained at desired levels by elec- 
tronic controls. Heating was accomplished by sur- 
rounding the autoclave with a Nichrome-wound fur- 
nace, also controlled electronically. The gage-pressure 
and temperature ranges within which the new silica 
was synthesized were 5000 to 18,000 lb/in.? and 380° 
to 585°C. These limits, for the most part, were set 
either by the equipment or by the relative sluggish- 
ness of reaction (at the lower temperatures and pres- 
sures) and, therefore, do not define actual limits be- 
tween which the new silica may be synthesized. 

The initial material in the majority of experiments 
was Merck’s “analytical reagent silicic acid.” Silica gel 
formed by the hydrolysis of tetraethyl orthosilicate 
was also used successfully. To this, in a platinum (or 
silver) crucible, was added a small amount of alkali. 
Distilled water was used to fill the crucible, the cover 
was adjusted, and water was added to fill the reaction 
chamber completely. The alkali was added as NaOH, 
KOH, LiOH, Na,WO,, and as the carbonates of the 
same metals, all in solution form. The amount added 
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was extremely small, for example, 1 ml of 0.0100N 
NaOH solution. 

The concentration of base is fairly critical, because 
too small an amount will cause the formation of cris- 
tobalite and too large an amount, the formation of 
quartz. The actual concentration in contact with the 
silica is not known exactly, because the distribution of 
water in the apparatus is so dependent on the tem- 
perature. The amount of silicic acid was not a vital 
factor; generally, approximately 1.5 g was used as 
determined by the capacity of the crucibles used. Syn- 
thesis of the new silica was effected in more than 70 
experiments; conversion under optimum conditions 
was, in general, complete. However, crystal develop- 
ment usually was quite poor, the product being erypto- 
erystalline in appearance. Only a small proportion of 
experiments yielded crystals of sufficient quality for 
optical analysis. This strong tendency to form sub- 
microscopic erystals may well account for its lack of 
recognition in nature. Identification of such erystal- 
line aggregates in some reaction products, by means 
of refractive index, yielded a range of values extend- 
ing from 1.501 to approximately 1.508, and also from 
1.528 to approximately 1.535. These differences in in- 
dex resulted from the presence of intermingled, very 
small erystals of either cristobalite or quartz, as deter- 
mined by x-ray analysis. This effect of an “average 
refractive index” for an aggregate has been noted 
before (4). Consequently, another reason why the new 
silica may have been overlooked in nature is the lack 
of distinguishing features by virtue of the poor crys- 
talline development; it may even have been identified 
as, or with, another phase—perhaps, as a “microcrys- 
talline variety” of silica. 

Both spectrographie and chemical analysis show the 
reaction product to be a very pure silica. It is com- 
pletely soluble in cold hydrofluoric acid. The major 
impurities, Na,O, Fe,O,, and Al,O,, are present in a 
concentration of less than 0.01, less than 0.02, and less 
than 0.02 percent, respectively. The new silica crystals 
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Fig. 1. Interpolation of density of new silica from plot 
of density versus mean refractive index of known forms 
of silica (off-seale plot of dense silica deseribed by Coes 
(10) is not ineluded). 


are very stable thermally—heating at 1100°C for 
37 hr showed little, if any, conversion to eristobalite. 
Heating for 3 hr at 1620°C changed the erystals com- 
pletely to cristobalite. Conversion to the other known 
forms of silica in the presence of Na,WO, is effected 
easily in the usual temperature ranges given for the 
stable forms. 

Differential thermal analysis showed no inversions 
up to 1100°C. However, the indicated absence of a 
low-high inversion so characteristic of the other known 
forms of silica may have been due to the insensitivity 
of the apparatus or the nature of the sample and not 
solely to the possible nonexistence of such an inver- 
sion within the temperature range studied. The sensi- 
tivity of the instrument Was such as to give only a 
small peak (0.27 in.) for the low-high inversion of a 
sample of very pure North Carolina quartz and might, 
in the ease of a smaller heat effect, fail to register ade- 
quately. Keith and Tuttle (5) have noted the impor- 
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tance of particle size and the nature of the specimen 
in producing measurable thermal effects even with 
very sensitive apparatus. They observed that some 
samples of microcrystalline quartz (chert) showed 
measurable thermal effects only on fine grinding of 
the specimen to a size approaching that of the indi- 
vidual grains (1 to 7»). They also noted samples in 
which even this treatment did not yield a measurable 
thermal peak—only a change in slope gave indication 
of the low-high inversion. Unfortunately, the sample 
available for thermal analysis was microcrystalline, 
and it could possibly have behaved like the specimens 
studied by Keith and Tuttle. 

Optical examination of erystals up to 50 in size 
showed them to be uniaxial negative, with = 1.522 
and ¢=1.513. The predominant habit is that of square 
platelets. Density as determined from a plot of mean 
refractive index (of the known forms of silica) versus 
density (of the respective forms) is 2.50 (Fig. 1). 

Single-crystal x-ray analysis yields a primitive 
tetragonal unit cell with dimensions a and ¢ of 7.46 
and 8.59 A (6). These data taken together with the 
caleulated value of density indicate that 12 formula 
weights of SiO, constitute the unit cell. Powder pat- 
terns using Cu K. radiation yield the data of Table 1. 

Thermal dilatation was determined on a Noreleo 
x-ray spectrometer. A small resistance furnace served 
to heat the sample. Quartz was used as an internal 
standard (7); its low-high inversion being used to 
position a calibration eurve based on readings from a 
thermocouple imbedded in a test sample. The results 
indicate that the new silica expands parallel to the 
c-axis up to 550°C (the temperature limit of reliable 
data gathered) and shrinks parallel to the a-axis up 
to about 250°C, at which point the true coefficient of 
expansion (parallel to a) passes through zero, becomes 
positive, and continues so up to 550°C. The caleulated 
over-all effect on an aggregate is shown in Fig. 2. 
From this, it is seen that the new siliea exhibits a 
negative mean linear expansion from 25°C over the 

range of temperature studied. The coefficient is of 
about the same order of magnitude as that of vitreous 
silica. 

The similarity in structure between the new silica 
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Fig. 2. Mean linear thermal expansion from 25°C of an 
aggregate of the new silica, caleulated from expansion of 
unit cell parameters. 
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Table 1. 


Comparison of x-ray powder patterns of the 
new silica, B-spodumene, and Endell’s “intermediate-I.” 


Inter- 
New silica f-Spodumene medi- 
ate-I 
a Rela- a Rela- a 
hkl ob- ob- ob- 
served served? — served 
sity sity 
100 746A VVW* 
101 5.64 % 5.744 0.4 
110 
lll = 4.50 2 4.56 1 
4.0 A 
(amorph) 
102 3.72 7 3.86 3.5 
201 3.42 10 3.46 10.0 “3.4 
112 3.33 2 
210 3.30 0.4 
211 2 3.14 1.0 
103 2.83 0.3 
113° 2.516 % 2.64 3 
222 2.246 % 2.29 7 
213 Wy 2.25 4 
004 2.148 % 2.15 
312 2.067 % 2.10 6 
114 1.988 VW 
303 1.879 
400 §=1.864 1 1.875 1 1.85 
1.667 % 
1.636 VW 
1589 VW 
1.562 
1.489 
1441 VW 
1.412 
1.389 VW 
1.366 VW 
1.321 VW 
1.246 VW 


* VW, very weak; VVW, extremely weak. 
+ Smaller d values of 8-spodumene are not included here. 


and B-spodumene, Li,O Al,O, 4Si0,, is seen by com- 
parison of the x-ray powder patterns of the two, as 
is shown in Table 1. Presumably, the 6-spodumene 
structure can be derived from that of the new silica 
by substitution of the larger, trivalent aluminum atom 
for quadrivalent silicon up to a ratio of 1:2. The 
necessary amount of monovalent lithium is contained 
within the interstices of the structure to offset the 
negative charge left over by the tetrahedrally coordi- 
nated trivalent aluminum atom. Consequently, diffrac- 
tion by similar hkl planes results in larger d values 
for the correspondingly larger unit cell of 6-spodu- 
mene. 

Calculations based on this assumption and the data 
of Karkhanavala and Hummel (8) (Table 1) give 


approximate tetragonal unit cell dimensions for B-spo- 
dumene of a=7.5 A and c=9.0 A. Such a unit cell 
would accommodate two formula weights of B-spodu- 
mene, Li,O* Al,O,°4S8i0,. The caleulated density is 
2.45 g/em*. The observed density is 2.35 (9). The 
actual structure of 6-spodumene, however, may be a 
slightly distorted derivative of the foregoing. Another 
silicate, “u-cordierite,” may also be structurally simi- 
lar to the new silica—a correlation between “u-cordier- 
ite” and B-spodumene has been suggested by Kar- 
khanavala and Hummel. 

It is of interest to note here a study of the behavior 
of “silicie acid” as it changes to cristobalite under the 
influence of heat. Endell (2) has reported the oceur- 
rence of two “intermediate structures” and possibly a 
third during the careful heating of silicic acid over 
the temperature range 1000° to 1300°C. Unfortu- 
nately, the only obtainable data on the intermediates 
were a few x-ray reflections for each. It is interesting 
that the three reflections of Endell’s “intermediate-I” 
(Table 1) correspond to three of the new silica; a 
fourth possible reflection of intermediate-I with 
d=3.72 A and a fifth with d=4.50 A may have been 
masked by a broad, amorphous peak that remained to 
some extent from the original silicic acid material. 
This resemblance of Endell’s intermediate-I to the new 
silica, in the available x-ray patterns and in the se- 
quence of formation, indicates but does not prove defi- 
nitely a possible identity of the two. 

The afore-described data establish the existence and 
conditions of formation of a new phase of silica, pos- 
sessing a characteristic structure and physical proper- 
ties. The structure of the new silica is unique and may 
be the basis for derivative silicate structures among 
which B-spodumene is an example. An apparent con- 
sequence of this structure is the interesting combi- 
nation of directional thermal expansion properties 
leading to a small negative mean linear thermal ex- 
pansion up to 550°C and higher. 
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News and Notes 


Soil Microbiology 


The first Soil Microbiology Conference in the United 
States, sponsored jointly by the American Society of 
Agronomy, the Soil Science Society of America, and 
Purdue University, was held in West Lafayette, Ind., 
21-24 June. A keen interest in soil microbiology was 
shown by more than 200 registrants who represented 
federal, state, and private research agencies, educa- 
tional institutions, and commercial interests. 

The 24-day sessions presented 14 invitational pa- 
pers dealing with the role of soil microorganisms in 
organic matter and nitrogen transformations in soil; 
with microbial contributions to the physical proper- 
ties of soils, to the mineral nutrition of plants, and to 
plant disease control; and with the frontiers still re- 
maining for soil microbiological research. There were 
two evening sessions, one of which was devoted to in- 
formal discussions of some current problems in soil 
microbiology, and the other to a dinner meeting at 
which Robert M. Salter was the guest speaker and dis- 
eussed “Soil microbiology in America.” 

The organizing committee believes that the confer- 
‘ence successfully accomplished its objectives, particu- 
larly in defining the piace for soil microbiology in soil 
science and in emphasizing the désirability of team- 
work among soil microbiologists and scientists in such 
other fields as soil chemistry, soil physies, plant physi- 
ology, phytopathology, and fertilizer usage. 

Lewis W. ErpMAN 
U.S. Department of Agriculture, 


Beltsville, Maryland 


Friends of the Pleistocene (Midwest) 


On 29-30 May the fifth annual field conference of 
the midwest group of the Friends of the Pleistocene 
was held in central Minnesota. The trip was directed 
by H. E. Wright, Jr., of the University of Minnesota, 
assisted by A. F. Schneider and H. F. Arneman 
(Soils), and was based largely on work sponsored by 
the Minnesota Geological Survey, G. M. Schwartz, 
director. The conference was attended by about 75 
geologists, soils scientists, and others from Ohio, 
Michigan, Illinois, Wisconsin, Iowa, Minnesota, North 
Dakota, Nebraska, and Colorado. A day and a half 
were spent in the field, and an evening meeting was 
arranged at Brainerd for review of the problems and 
for discussion of a number of controversial questions. 

The principal objective of the field conference was 
the examination of the relationships among the several 
glacial drifts of Cary age. The drifts involved are 
readily recognized by differences in color, pebble lith- 
ology, and carbonate content, and the forms of the 
several ice lobes are delineated by patterns of drift 
distribution, drumlins, and moraines. Sequence of 
glaciation among the Cary ice lobes is shown by stra- 
tigraphie relationships and by drainage features. 
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Stops were made at various exposures along the St. 
Croix moraine from Minneapolis northwest for 125 mi. 
This moraine principally represents the terminus of 
ice lobes that brought brown and red till from north- 
eastern Minnesota and the Lake Superior basin, re- 
spectively, but within it there is buff (gray where un- 
oxidized) calcareous till with a source to the northwest 
in Manitoba, represented to the west of the moraine 
by the Wadena drumlin field. Several exposures were 
visited where buff till or sand is interbedded with 
red till or sand, in layers 14 to 2 in thick. These are 
interpreted as representing deposition by or from 
two fluctuating ice lobes existing simultaneously in 
close proximity. The postulated mechanism of ice- 
front deposition was not accepted by all participants 
in the conference. However, difficulties are encoun- 
tered as well by hypotheses involving only a single ice 
lobe, such as a mechanism whereby pure buff drift, 
derived far up-glacier, would be deposited from an 
englacial position alternately with pure red drift that 
had been picked up locally from the substratum. 

In addition to the interbedding of different drifts 
visible in single exposures, there are stratigraphie re- 
lationships extending over an area 50 mi across that 
indicate a broad overlap zone marked by major flue- 
tuations in the positions of the several Cary ice lobes. 
In general, though, it appears that the major sequence 
was as follows. Much of the evidence for this sequence 
was examined during the field conference. (i) As the 
ice from Manitoba retreated, ice lobes from the Lake 
Superior basin and from northeast Minnesota ad- 
vanced side-by-side, with some mixing, as far as the 
center of the state, bringing red and brown drifts, 
respectively. These lobes overrode or truncated the 
Wadena drumlin field and built the prominent St. 
Croix moraine at their terminus, having formed their 
own drumlin fields behind to the east of the moraine. 
Continued activity of western ice is shown by the in- 
terbedding of buff drift with both the red and the 
brown drifts within the St. Croix moraine. (ii) Grad- 
ual but differential retreat of the eastern ice lobes 
permitted meltwater to form a striking series of north- 
south frontal drainageways within the St. Croix 
moraine, until finally the course of the Mississippi 
River was reached. 

The complexity of the Cary history is epitomized 
by an exposure in the St. Rosa esker, within the St. 
Croix moraine. The esker is made of caleareous gravel 
and sand related to the buff drift, is overlain by a gen- 
erally uniform blanket of interbedded buff and red 
tills a few feet thick, and then is eapped by as much 
as 20 ft of buff till. The esker seems to have been 
overridden twice, to account for the formation of the 
two covers. At one place the esker gravel and the 
overlying till blanket were intensively deformed by ice 
push during the second overriding, producing vertical 
isoclinal folds 15 ft across. The main esker form, how- 
ever, seems not to have been greatly modified by this 
action. 
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An objective of the second day of the field confer- 
ence was an examination of exposures of red clayey 
till that is correlated with the Valders drift of north- 
eastern Wisconsin. At the exposures examined, the 
Valders till, near the western limit of its development, 
is interbedded with buff caleareous sand and silt that 
shows Mankato drift from the west. As with the Cary 
drifts, these exposures are interpreted as represent- 
ing simultaneous existence of eastern and western ice 
lobes and imply the correlation of the Valders with 
Mankato. 

One general impression seems to have been success- 
fully imparted during the course of the conferenee— 
the complexity of the Cary glaciation in central Min- 
nesota. Many relationships will certainly be clarified 
by further fieldwork, but the complexity here displayed 
is in part a result of the relative ease of differentia- 
tion of the drifts of the several ice lobes involved. 
Perhaps in other areas such complexities are simply 
not even suggested because drift lithologies of adja- 
cent ice lobes are not sufficiently diverse. The hypo- 
thetical mechanisms for the apparent intimate inter- 
bedding of drifts might be confirmed by examination 
of the deposits of modern ice sheets and piedmont 
glaciers composed of separate ice lobes or tongues. 
Current glaciologic investigations of Greenland and 
other ice sheets and of piedmont glaciers will give an 
inereasing number of glacial geologists the opportun- 
ity to combine observations on the stratigraphy of 
Pleistocene drifts with observations on active drift 
deposition by modern glaciers and may indicate the 
correct hypothesis for the genesis of the interbedded 
drifts under consideration during the field trip. 


H. E. Wrieut, Jr. 
University of Minnesota 


Science News 


A “Statement of Views on a Balanced Security Pro- 
gram” was prepared recently by the Los Alamos 
branch of the Federation of American Scientists and 
submitted to Lewis L. Strauss of the Atomie Energy 
Commission. Excerpts from the statement follow: 


(i) ... It is only seereey, the negative contribution, 
which is seriously considered in our security program. We 
must recognize the need in any balanced view of the prob- 
lem for considering positive security. Potential contrib- 
utors to positive security must not be eliminated except 
for the most compelling reasons of negative security. .. . 

(ii) We believe that the general basis for clearance 
should be: “Clear this man unless you have after careful 
investigation determined that there exists reasonable 
doubt as to his ability to meet the necessary require- 
ments.” Such a positive approach is in the highest demo- 
cratic tradition. . 

(iii) . . . An individual merits the withholding of 
security clearance only when he is demonstrably disloyal 
to our Constitution, clearly indisereet in his protection of 
classified matters, dishonest, or susceptible to coercion to 
treason. 

(iv) ... guilt by association is not a sound guiding 
principle in the security system of a brave nation. When 
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an individual associates with a large number of reputedly 
disloyal people, it may be possible to advance the charge 
of flagrant indiscretion or even disloyalty, but when a 
few such associations can outweigh all other evidence of 
discretion and loyalty, the security system is in danger 
of becoming monstrous. 

(v) ... each man may bring to any discussion not 
only those ideas and conclusions which fall within his 
technical competence, but also such moral considerations 
as he considers pertinent, each man according to his own 
conscience. 

(vi) ... free citizens, including advisors to govern- 
ment, have the unquestioned right of dissent, ineluding 
the right of dissent after an administrative decision has 
been taken. 


Flueridation of drinking water started in the 1000th 
town, Osawatomie, Kan., on 12 Aug. Fluoridated 
water and its tooth benefits are now available to some 
18 million persons, according to a recent estimate by 
the American Dental Association. 


In the 24 July issue of the Journal of the American 
Medical Association, G. W. Anderson and J. L. Ron- 
deau discuss statistical findings of an epidemiologic 
survey of 2669 cases of poliomyelitis during the 1946 
outbreak in Minnesota. These observers found that 
persons with bulbar poliomyelitis, as evinced by such 
symptoms as difficulty in swallowing and breathing, 
were more likely to have had their tonsils removed 
than those with spinal or nonparalytic forms of the 
disease. The accumulated data showed that bulbar in- 
volvement occurred in more than a third of the pa- 
tients whose tonsils were not present, whereas less 
than a tenth of the patients who had not had tonsil- 
lectomies showed bulbar response. Absence of the ton- 
sils increased the risk of bulbar involvement about 
fourfold. The authors felt that the higher proportion 
of bulbar poliomyelitis seen in older persons is due 
primarily to the absence of the tonsils rather than to 
age per se. They found no evidence of the effect of 
tonsillectomy in altering susceptibility to clinically 
recognizable poliomyelitis, and their study was con- 
cerned only with the likelihood of a bulbar involve- 
ment if clinically recognizable poliomyelitis developed. 
—E. M. L. 


Arnold H. Sparrow and Erie Christensen, biologists 
at the Atomic Energy Commission’s Brookhaven Na- 
tional Laboratory, reported in Nucleonics for August 
that the normal storage life of potatoes can be pro- 
longed by exposure to nuclear radiation. 


At the recent meetings of the American Branch of 
the International League Against Epilepsy and the 
American Academy of Neurology at Washington, D.C., 
Roscoe L. Barrow, dean of the Cincinnati Law School, 
and Howard D. Fabing, epileptologist, reported on a 
survey of laws dealing with epilepsy. They revealed 
that 19 states prohibit marriage of epilepties, that 15 
states are required by law to place epilepties in institu- 
tions which also house persons with mental retarda- 
tion and psychoses, that 18 states insist upon the 
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sterilization of those afflicted, and that 47 states, in- 
eluding New York, deny epilepties driving licenses 
even when they are under total medical control. 

The participants in the meeting took the unequivocal 
stand that “epilepsy should be no bar to marriage or 
the pursuit of normal living.” Edward D. Schwade 
disclosed that in Wiseconsin—the only state in which 
epileptics are regularly permitted to drive, upon 
approval of a special Commission—there have been 
no accidents that can be ascribed to a seizure. 

In a paper on epilepsy and accident rates, Dr. 
Sands, executive direetor of the Epilepsy Association 
of New York, pointed out that the great majority of 
accidents occurring to persons with epilepsy do not 
oceur during or because of seizures, and are of the 
kind that ean happen to anybody. 


The American Council of Learned Societies reports 
that the Soviets are producing dictionaries in 80 lan- 
guages. An ACLS statement adds: “All 80 cost less 
than one round-trip bomber. We are making diction- 
aries too—three of them so far, and we'll start the 
fourth when we can find the money for it.” 


An editorial in Chemical and Engineering News of 
. 2 Aug. deplores Defense Department reticence on the 
subject of biological warfare, saying that it “does not 
confuse any potential enemy” but does hamper the 
development of sound Civil Defense plans. The Army 
Chemical Corps since Nov. 1942 has conducted re- 
search on both defensive and offensive aspects of bio- 
logical warfare. With federal budget figures and con- 
struction contracts available to anyone interested, 
a fair idea of the extent of U.S. activities in the field 
may be obtained. Failure of the Defense Department 
to set the facts straight, however, has left the American 
public uninformed and has led to exaggerated claims 
and wild flights of faney in popular articles. 


The first transoceanic statistical information to be 
radioed directly from one punched card to another 
was sent recently by the U.S. Air Foree from Port 
Lyautey, near Casablanea, Moroceo, across 3000 mi 
to Washington, D.C. During a 1-wk experimental 
period, information was sent between these two points, 
in both directions, at the rate of approximately 1000 
characters per minute by an IBM data transceiver. 


The altitude record for single-stage rockets was set 
on 24 May when the Naval Research Laboratory’s 
Viking 11 reached a height of 158 mi above the White 
Sands Proving Grounds at Las Cruces, N. Mex. The 
previous record was set on 6 May, when the Viking 
10 tied the old single-stage altitude record of 136 mi. 

The Viking 11, measuring 45 ft and weighing 744 
tons, topped that mark by 22 mi; its maximum speed 
was 4300 mi/hr. The rocket’s warhead—carrying al- 
most 1000 Ibs of electronic instruments to relay and 
record information about the outer atmosphere—was 
recovered intact 24 mi northwest of the launching site. 
The warhead is blasted away from the body of the 
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rocket at optimum altitude and then falls free. Its 


bulky design serves as a brake in the lower atmosphere. 


Most of the information obtained from the rocket was 
transmitted to the ground during the flight by means 
of a radio telemetering system designed by NRL. 


Archeologists have discovered the remains of an 
entire Arctic village, last oceupied more than 1000 yr 
ago, on the Melville Peninsula in Canada’s Northwest 
Territories. It is the largest site yet found in the 
eastern Arctic. Test excavations already have revealed 
the presence of more than 100 houses, in addition to 
graves, implements, and other finds, that identify the 
site as belonging exclusively to the Dorset cultural era. 
The finds include organic remnants that contain abun- 
dant carbon, thus making possible a carbon-14 dating. 
The excavations are being carried out by a joint Uni- 
versity of Pennsylvania—National Museum of Den- 
mark team headed by Jorgen Meldgaard, assisted by 
Richard Emerick of the university museum. 

Studies are expected to shed new light upon this 
little-known era and its relationship to other early 
Arctie cultures. The first identification of the Dorset 
eulture as a separate and distinct culture, older than 
the whale-hunting Thule Eskimos of the eastern Are- 
tie, was made in 1925 by Diamond Jenness of the 
Canadian National Museum. Since that time artifacts 
of Dorset origin have been found in the vast area from 
Newfoundland to northern Greenland, but they have 
nearly always oceurred in deposits containing relies 
of other cultures. This has made it diffieult to deter- 
mine whether the Dorset culture was contemporaneous 
with other Arctic cultures and the extent to which it 
influenced or was influenced by other cultural patterns. 


A yardstick to measure the availability and volume 
of mental health clinic services is an apt description of 
the new reporting procedure set up by the National 
Institute of Mental Health in close cooperation with 
the mental health authorities of the states. Initiated 
on a nationwide basis on 1 July, it marks the first 
comprehensive attempt to use uniform statistical re- 
porting to gather data concerning psychiatric out- 
patient services. Briefly, the plan calls for each state’s 
mental health agency to distribute a reporting form 
to clinies. After completion by the clinies, the forms 
will be returned through the state agencies to the 
Public Health Service Regional Offices and then to 
NIMH’s Biometrics Branch, where the data will be 
tabulated and analyzed and summary reports pub- 
lished. The project, which was 2 yr in the planning 
and preoperational stage, is directed by Morton Kra- 
mer, chief of NIMH’s Biometrics Branch, assisted by 
Anita Bahn, chief, Outpatient Reports and Records 
Unit. 


The U.S. Atomie Energy Commission has revised 
its radioisotope distribution regulations to cover radio- 
isotopes produced in any publicly owned or privately 
owned nuclear reactor located within the United 
States, its territories, or possessions. The revised regu- 
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lations subject radioisotopes produced in publicly or 
privately owned reactors to the same radiological 
safety controls as those produced in or distributed by 
AEC facilities. 


A new comet has been found in the familiar constel- 
lation of Ursa Minor by Walter Baade of Mount Wil- 
son and Palomar Observatories. It is of 15th mag- 
nitude, too faint to be seen without a very large tele- 
scope. 


Albert E. Caswell, professor emeritus and former 
head of the department of physics at the University of 
Oregon, died on 18 June in Eugene, Ore., at the age of 
70. He was born in Winnipeg, Manitoba, and re- 
ceived his doctor’s degree from Stanford University 
in 1911. After 2 yr at Purdue University he went to 
the University of Oregon. He was appointed chairman 
of the department in 1934 and served in that capacity 
until 1949. During World War II he was a member 
of the staff of the Radiation Laboratory at MIT. Prof. 
Caswell was the author of a widely used textbook in 
general physics. 


Scientists in the News 


Alfred B. Babcock, Jr., one-time assistant branch 
chief of the New York Operations Office, U.S. Atomic 
Energy Commission, has been named chief project 
engineer of the Borden Co.’s chemical division. 


Richard H. Baker, former electronic computing and 
control systems consultant, has joined the staff of 
Stanford Research Institute as a systems engineer. He 
will work in the recently expanded electronic data 
processing unit—a section of S.R.I.’s division of indus- 
trial economies research. 


Harrison Brown, professor of geochemistry at the 
California Institute of Technology, is leaving this 
month on a 6-mo trip to participate first in the meeting 
of the International Geophysical Union, then to spend 
about 6 wk visiting geochemical laboratories in Swit- 
zerland, France, Belgium, and England, and finally 
to conduct a 3-mo study of mineral resources in India. 
This survey, sponsored by the Rockefeller Foundation, 
will be made with the cooperation of the Indian gov- 
ernment. 


Dana L. Farnsworth, medical director at the Massa- 
chusetts Institute of Technology, has been made Henry 
K. Oliver professor of hygiene, to direct all medical 
care in Harvard University, effective 1 Sept. As 
M.I.T.’s first full-time medical director, Dr. Farns- 
worth established a student insurance plan and ex- 
panded the medical, psychiatric, dental, x-ray, and 
occupational medicine services. 

Dr. Farnsworth sueceeds Arlie Vernon Bock, who 
has been the Oliver professor since 1935. At Harvard’s 
commencement exercises in June Dr. Bock received 
the honorary degree of doctor of science with the 
citation: “A grateful patient honors her physician of 
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three decades, whose human sympathy has been de- 
voted to both the sick and the well.” 


Saul Krugman has been appointed associate profes- 
sor of pediatrics at New York University—Bellevue 
Medical Center’s College of Medicine. He is currently 
engaged in work on infectious diseases with particular 
emphasis on German measles. 


Edwin M. Lerner, II, previously pathologist at the 
Biological Laboratory, Camp Detrick, Frederick, Md., 
joined the staff of the Laboratory of Pathology and 
Histochemistry, National Institutes of Health, 
Bethesda, Md., on 1 Aug. 


C. Gordon Little was made assistant director of the 
Geophysical Institute of the University of Alaska on 
1 July. 


For his 25 yr of distinguished service to the Uni- 
versity of Minnesota, Irvine McQuarrie, head of the 
department of pediatrics, will be honored at a pediat- 
ries grand reunion 23-25 Sept. at the university. Col- 
leagues and students of Dr. MeQuarrie have planned 
the event in conjunction with the annual Northwestern 
Pediatric Society meeting. Lectures will be given at 
the meeting by 22 academic leaders in pediatries, most 
of whom received their training under Dr. McQuarrie. 

As an additional tribute, a McQuarrie Pediatries 
Fund has been established with a goal of $50,000. The 
annual income will be used for such purposes as to sup- 
port a lectureship in pediatrics, to provide travel funds 
for pediatrics staff members, or to provide fellowships 
in unusual cireumstances. 

Dr. MeQuarrie, a graduate of the University of 
Utah who received his Ph.D. degree from the Univer- 
sity of California and his M.D. degree from The Johns 
Hopkins University, joined the University of Minne- 
sota staff in 1929. Before that he had served on staffs 
of the University of California, Henry Ford Hospital, 
Yale University, and the University of Rochester. In 
addition to his duties at the university during the past 
25 yr, he was visiting professor of pediatries at Peking 
Union Medical College in China and served on the 
China Medical Board of the Rockefeller Foundation. 
Lecture assignments have taken him to many parts of 
the world. 


A. H. Moseman, crop research director for the U.S. 
Department of Agriculture, was the principal speaker 
on 18 Aug. at the annual visiting day of the Rice 
Branch Experiment Station, Stuttgart, Ark. 


Howard Potter has been named acting dean of the 
State University of New York College of Medicine in 
Brooklyn. Dr. Potter, who is professor and chairman 
of the college’s department of psychiatry and director 
of psychiatric services at Kings County Hospital, will 
assume his new duties on 1 Sept. This appointment 
will permit Jean A. Curran, dean of the college for 17 
yr, to assume his new post as associate executive dean 
for medical education of the State University. 
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Meetings 


The tentative program has been announced for the 
5th Alaska Science Conference of the AAAS Alaska 
Division, which will take place in Anchorage, 7-10 
Sept. There will be groups of papers on agriculture 
and forestry, engineering, biological sciences, medicine 
and public health, social sciences, and physical sciences. 
There will also be several symposiums on such sub- 
jects as “Resource planning in northern Alaska.” 


Several hundred foresters, industry representatives, 
civil servants, and private citizens interested in con- 
servation of the nation’s natural resources will convene 
6-9 Sept. in Portland, Ore., for the 79th annual meet- 
ing of the American Forestry Association. 


More than 500 American and Canadian physiologists 
will attend the 6th annual fall meeting of the American 
Physiological Society, 8-10 Sept., at the University of 
Wisconsin, where 272 papers will be presented, W. B. 
Youmans, chairman of the Wisconsin department of 
physiology, is chairman of the committee on local ar- 
rangements. Herbert S. Gasser, a Nobel prize winner 
and until recently director of the Rockefeller Institute 
for Medical Research, will chair one of the sessions. 
Another session chairman will be Carl J. Wiggers, edi- 
tor of Circulation Research and formerly head of the 
department of physiology at Western Reserve Univer- 
sity. Dr. Wiggers is known as the “Dean of Physiol- 
ogy.” 

Three other groups of physiologists will meet at the 
university on the 2 days prior to the APS gathering. 
A refresher course in the physiology of respiration 
will be conducted by J .R. Comroe, professor of physi- 
ology and pharmacology at the University of Penn- 
sylvania Graduate School of Medicine, and Herman 
Rahn, associate professor of physiology at the Uni- 
versity of Rochester School of Medicine and Dentistry. 
Some 90 physicians are expected to participate. 

Also, approximately 100 physiologists will attend a 
2-day session to review a long-range survey of the 
physiological sciences sponsored by the American 
Physiological Society. The survey, begun 2 yr ago, is 
a comprehensive study of physiology as a profession. 

While these two groups are on the campus, mem- 
bers of the Physiology Study Section, U.S. Public 
Health Service, will meet to consider applications for 
grants-in-aid for research projects. 


The 8th annual meeting of the American Society for 
the Study of Arteriosclerosis is to be held in Chicago 
31 Oct.—1 Nov. The full program and 63 abstracts of 
papers will appear in the October issue of Circulation. 


This year the American Society of Zoologists will 
hold its annual meeting at the University of North 
Carolina 28-30 Dee. This is the first time in 19 yr that 
the society has not met in conjunction with either the 
AAAS or the American Institute of Biological 
Sciences. 

Abstracts for papers should be sent to the secretary, 
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Rudolf T. Kempton, Vassar College, Poughkeepsie, 
N.Y. Prior to 7 Sept., time will be saved by addressing 
mail to Dr. Kempton at the Marine Biological Labora- 
tory, Woods Hole, Mass. All abstracts must be sub- 
mitted on or before 19 Sept. 1954. If no abstract ac- 
companies a title, or if title and abstract are received 
later than 19 Sept., a paper ean be placed on the pro- 
gram only by vote of the society at Chapel Hill. 


Professors of chemistry and chemical engineering 
from more than 30 leading American colleges and 
universities will be guests of the General Electric Co, 
in Schenectady, N.Y., at a special conference scheduled 
for 8-11 Sept. The purpose is to acquaint teachers of 
chemistry and chemical engineering with work under 
way in various G.E. departments. 


The resurgence of the foreign chemical industry will 
be discussed at a meeting of the Commercial Chemical 
Development Association in Bedford, Pa., 7-8 Oct., 
under the chairmanship of Frank Waldo. Research 
carried on abroad is now resulting in numerous new 
products and processes and is bringing the foreign 
chemical industry back to its previous world-wide 
prominence. Six papers analyzing specific phases of 
international commercial development will be pre- 
sented on the first day of the meeting. The second day 
will be devoted to a panel discussion of ease studies. 


Education 


The Council on Dental Education of the American 
Dental Association has announced that the first series 
of dental aptitude tests for applicants to the 1955 
freshman dental school classes will be given 1-2 Oct. 
College students interested in taking the tests during 
this series must submit their applications to the asso- 
ciation by 17 Sept. 


Astronomers and electrical engineers at the Univer- 
sity of Pennsylvania have joined forces in a program 
to pioneer new electronic methods of observing the 
stars. To foster the development of new observational 
aids, the university has established a working partner- 
ship between its department of astronomy and its 
Moore School of Electrical Engineering. 


The first American textbook in written Hindi is being 
prepared at Cornell by John Gumperz of the univer- 
sity’s modern language division. The new book, An 
Introduction to the Hindi Alphabet and Elementary 
Hindi Reader, is intended as a companion volume to 
Spoken Hindi, prepared for the U.S. Armed Forees 
and published by Henry Holt and Co. After Dr. Gum- 
perz completes the book, he will go to India for a 
year’s research on the village dialects of Hindi and 
how they are being changed by city speech; he will 
work in India under a grant from the Ford Foun- 
dation’s Board of Overseas Training and in coopera- 
tion with Cornell’s anthropological field station. 

Hindi, formerly Hindustani, will replace English 
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as the official language of India in 1962. Hindi was 
brought to India by Aryan invaders in the 7th and 
8th centuries a.p. It or its dialects is now spoken by 
three-eighths of the population. Dravidian languages, 
derived from the speech of India’s original inhabi- 
tants, are spoken only in the south. 


Ground was broken for the new $1,350,000 building 
of the Georgetown University School of Nursing on 
15 Aug. The building will be the first to be erected 
under the Greater Georgetown Fund, the university’s 
10-yr $14 million development program. 


“Medical Issues in Legal Cases,” a 15-wk course de- 
signed especially for physicians, will be offered this 
fall by the new Law-Medicine Center at Western Re- 
serve University. Course material will concern per- 
sonal injury eases involving legal rights. 


Fourteen outstanding medical specialists will take 
part in a series of evening discussions on medicine for 
the layman, starting 7 Oct., at Columbia University. 


A separate department ef psychiatry has been 
organized at Stanford School of Medicine, San 
Francisco. George 8. Johnson, professor of medicine 
since 1933, has been appointed executive head of the 
new department. Psychiatry had previously been in- 
eluded in the department of medicine. 


Available Fellowships and Awards 


The American Cancer Society has announced a num- 
ber of clinical fellowships that offer graduates in medi- 
cine opportunities for postgraduate training emphasiz- 
ing diagnosis and treatment of cancer. Since fellow- 
ships are awarded to institutions only upon applica- 
tion by deans, executive officers, or department heads, 
interested persons should consult the appropriate 
authority in the institution of their choice. Applica- 
tions for 1955-56 must be submitted prior to 15 Sept. 
Further information may be obtained from the Ameri- 
can Cancer Society. Professional Education Section, 
47 Beaver St., New York 4. 


The Arthritis and Rheumatism Foundation is offering 
the following research fellowships in the basic sciences 
related to arthritis: 

Predoctoral fellowships, $1500 to $3000 per annum, 
depending on the family responsibilities of the fellow, 
tenable for 1 yr with prospect of renewal. 

Postdoctoral fellowships, $4000 to $6000 per annum, 

depending on family responsibilities, tenable for 1 yr 
with prospect of renewal. 
Senior fellowships for more experienced investiga- 
tors, $6000 to $7500 per annum, are tenable for 5 yr. 
The deadline for applications is 15 Oct. For in- 
formation, address the Medical Director, The Arthritis 
and Rheumatism Foundation, 23 W. 45 St., New York 
36. 
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The John and Mary R. Markle Foundation, 511 Fifth 
Ave., New York, announces that it will continue for the 
eighth year its program of 5-yr grants for Scholars in 
Medical Science. The purpose is to offer academic 
security and financial help to medical school faculty 
members at the start of their careers in academic medi- 
cine. Since the initiation of the program, in 1948, a 
total of $3,950,000 has been granted toward the sup- 
port of 136 doctors in 59 medical schools. In 1954, 25 
men were chosen, the largest number for any year. 

The 5-yr grants are made at the rate of $6000 an- 
nually to the medical school where the Scholar will 
teach and conduct research. Each medical school is 
invited to nominate one candidate on or before 1 Dec. 
A publication outlining the plan will be sent on re- 
quest. 


To increase the number of well-trained teachers in 
the field of preventive medicine, the National Founda- 
tion for Infantile Paralysis is now offering a limited 
number of fellowships to physicians interested in study 
and research in the teaching of preventive medicine. 
The program of study may be undertaken at an ap- 
proved school of public health or in a department of 
preventive medicine of an approved medical school. 
Fellowships will be awarded for one or more years, 
with stipends ranging from $4500 to $7000 a year, 
depending upon marital status and number of depend- 
ents. 

The fellowships will be given only to graduate physi- 
cians in good health who are U.S. citizens or appli- 
eants for citizenship, who have completed at least 1 yr 
of internship in an approved hospital, and who have 
had not Jess than 2 yr of additional training and ex- 
perience, including some teaching responsibility, in 
one of the specialties relating to preventive medicine. 
Each recipient must have the intention of teaching 
preventive medicine in the United States or its terri- 
tories after completing his studies. Applications are 
accepted any time during the year. For details address 
the National Foundation for Infantile Paralysis, Divi- 
sion of Professional Education, 120 Broadway, New 
York 5. 


Grants and Fellowships Awarded 


An expanded program in radio astronomy will be 
launched by Australian scientists, aided by a $250,000 
Carnegie Corp. grant. The award will be administered 
by the Commonwealth Scientific and Industrial Organ- 
ization in Australia. The largest single appropriation 
to an Australian agency made by the Carnegie Corp. 
in 25 yr, it will provide part of the costs of construct- 
ing a giant parabolic reflector or receiving antenna, 
250 ft in diameter and some 60 ft deep. About 3 yr 
will be needed to build and mount the reflector. 

It has been designed by the Radiophysies Labora- 
tory of the Commonwealth Scientific and Industrial 
Research Organization under the direction of E. G. 
Bowen, physicist, and his chief assistant, J. L. Paw- 
sey, at the University of Sidney. Another reflector of 
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comparable size is now under construction at the Uni- 
versity of Manchester in England from government 
and Nuffield Foundation funds. 


The Dental Branch, Biological Sciences Division of 
the Office of Naval Research, has awarded the follow- 
ing research contracts to universities and nonprofit 
research institutions for periods of one to three years. 


University of Alabama, Ward Pigman. Development of an 
artificial mouth for in vitro studies of dental caries. 

Tufts College Dental School, Vincent F. Lisanti. Salivary 
enzymes related to oral disease. 

Tufts College Medical School, Zareh Hadidian. Specific 
anti-hyaluronidases in serum. 

University of Southern California, Lucien A. Bavetta. 
Amino acid deficiencies in bone and tooth metabolism. 

The Jewish Hospital of Brooklyn, Albert E. Sobel. Mecha- 
nism of calcification and the caries problem. 

University of Illinois, Isaac Schour and Maury Massler. 
Clinical and experimental investigation of pulpotomy in per- 
manent teeth. 

University of Southern California, Lucien A. Bavetta. 
Effects of tryptophane deficiency on the teeth and perio- 
dontium. 

University of Minnesota, David F. Mitchell. Research in 
periodontal disease. 

Georgetown University, Walter C. Hess. Proteins and 
mucopolysaccharides of teeth. 


Melvin L. Winer, research pathologist at the Cancer 
Institute at Miami, has been awarded a research fel- 
lowship in cytology by the — L. Garey Founda- 
tion, Inc., of New Y ork. 


The American Medical Association’s award for 
scientifie exhibits, the Hektoen gold medal, went to the 
Veterans Administration during the recent AMA 
meeting in San Francisco. The exhibit depicted the 
scope of work being done at Houston, Tex., in con- 
nection with the diagnosis and surgical treatment of 
the diseased aorta and its main branches. The Hous- 
ton project is under the direction of Michael E. De- 
Bakey, professor of surgery at Baylor University and 
a consultant at the VA hospital. Assisting Dr. DeBa- 
key are Oscar Creech, chief surgeon, and Denton A. 
Cooley, attending surgeon of the VA hospital staff. 
Two other VA exhibits that received honorable 
mention were “Diseases of the chest section” and 
the ophthalmology display “Multiple pattern of vis- 
ual field examination.” 


The Public Health Service has announced approval 
of 1442 grants for assistance of medical research, ag- 
gregating $14,685,671. Less than one-third of the 
awards are for new projects. The remaining grants 
are for investigations already under way. As in the 
past, a maximum of 8 percent of a grant may be used 
to defray overhead expenses. A proposal to raise this 
allowance to 15 percent is still under consideration. 
Awards will be administered by the following com- 
ponents of the National Institutes of Health. 


Arthritis and Metabolic Diseases: 66 new grants, $629,- 
271; 146 continuations, $1,375,263. 

Neurological Diseases and Blindness: 55 new, $471,178; 
140 continuations, $1,327,089. 

Cancer: 92 new, $981,074; 195 continuations, $2,182,- 
395. 
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Dental research: 10 new, $73,292; 13 continuations, 
$113,873. 

Microbiological: 77 new, $610,620; 64 continuations, 
$704,863. 

Heart: 81 new, $912,938; 213 continuations, $2,283,- 
370. 

Mental Health: 25 new, $373,178; 42 continuations, 
$569,393. 

For noneategorized research, administered by the NIH 
Division of Research Grants: 53 new, $516,522; 170 
continuations, $1,561,352. 


In the Laboratories 


A new a.c. network calculator has been put into 
service by the Franklin Institute in cooperation with 
seven major power companies in Pennsylvania, New 
Jersey, and Delaware. The utilities will use this $400,- 
000 computing device to help solve the many complex 
problems involved in maintaining and expanding their 
power systems. 


American Rocket, a new company near Wyandotte, 
Mich., has been formed for consultation, research, de- 
velopment, production, and testing of rocket and jet 
devices. Present operations deal primarily with re- 
search aspects of both liquid and solid rocket pro- 
pellants, but consideration will be given to control 
and guidance of rockets, as well as aeronautical, auto- 
motive, chemical, and industrial applications. Office, 
laboratories, pilot plant, test facility, and a machine 
shop are in operation. Alfred J. Zaehringer heads 
the new firm. 


Three amino acids tagged with carbon 14 are newly 
available from BIO-RAD Laboratories, Berkeley, 
Calif., in 1-me standard packages. They are dl-nor- 
leucine 2-Cl**, di-norvaline 1-C™, and dl-norvaline 
2-C'*, The latter two compounds, having specific labels 
in two different positions, are expected to be particu- 
larly useful in studies involving the mechanisms of 
amino-acid metabolism. 


Parke, Davis & Company has announced a new 
product, blastomycin, for use in the skin-test diagnosis 
of blastomycosis, also known as Gilchrist’s disease, a 
fungus infection that may occur in any part of the 
body, but particularly attacks the skin, lungs, and 
bones, resulting in lesions. The new product is the 
sterile filtrate from a eulture of blastomyces derma- 
titidis and is standardized according to the National 
Institutes of Health regulations. 


Marking its fifth expansion in eight years, Blue M 
Electric Co., manufacturers of electrie ovens, furnaces, 
and related temperature control equipment for lab- 
oratories, pilot plants, and production, is erecting a 
22,0002 ft, 1-story building on 2 acres in Blue Island, 
Ill. Oceupaney will begin 15 Sept. 


Glyceric acid is now available as a reagent with a 
minimum assay of 95 percent, instead of the former 
30 percent, from the Fisher Scientifie Co., Pittsburgh. 
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Miscellaneous 


A 346-page book containing 3512 abstracts of articles 
and books on corrosion is now available from the 
National Association of Corrosion Engineers, 1061 
M & M Building, Houston 2. The articles, from more 
than 500 periodicals published all over the world in 
1948-49, were abstracted by some 30 agencies that 
authorize NACE to use their abstracts. The two pre- 


vious volumes covered literature published in 1945 
and 1946-47. 


The Scientific Motion Picture and Photographie 
Products Division of the Department of Commerce is 
sponsoring an exhibit of American scientific instruments 
in the main lobby of the Department of Commerce 
Building from 27 Sept. to 9 Oct. Members of the 
Scientific Apparatus Makers Association are coopera- 
ting with the Department of Commerce to make this 
first public showing possible. 


A new periodical, Journal of Nuclear Energy, of 
interest to nuclear scientists and engineers, has been 
announced by the Pergamon Press, Ltd., London. It 
will be edited by J. V. Dunworth of the Atomic Re- 
search Establishment at Harwell, with the assistance 
of J. Gueron of the French Atomic Energy Com- 
mission, Paris, and G. Randers of the Joint Estab- 
lishment for Nuclear Energy Research, Oslo, Norway. 
Contents of the Journal will be restricted mainly to 
papers describing original work, but review articles 
will be ineluded from time to time. It is hoped to in- 
clude book reviews and conference reports. Papers 
will be accepted in English, French, and German; 
each paper will be preceded by an abstract in English. 


An exhibit of radio-controlled pilotless aircraft, 
sponsored by the George Getz Corp., has been installed 
at Chicago’s Museum of Science and Industry. It 
consists of a variety of target planes developed for use 
in gunnery practice to simulate attacking enemy air- 
craft and guided missiles. Through radio control, these 
target “drones” can imitate high- and low-level bomb- 
ing, evasive action, dive bombing, various aircraft 
flight patterns, and radar tracking. They may be 
controlled from the ground or from another aircraft, 
launched from the ground, a ship, or another aircraft, 
and this control may be switched from ground to air 
or vice versa. 


Necrology 


John Alexander, 63, author, medical lecturer, and 
chief of thoracic surgery at the University of Michi- 
gan, Ann Arbor, Mich., 16 July; Saul B. Arenson, 58, 
professor emeritus of chemistry at the. University of 
Cincinnati, Cincinnati, Ohio, 11 June; Katharine 
Blunt, 78, chemist, author, and president emeritus of 
Connecticut College, New London, Conn., 29 July; 
Jacques E. Brandenberger, 81, dye chemist and inventor 
of cellophane, Zurich, Switzerland, 13 July; Cornelius 
G. Brennecke, 48, nuclear physicist and head of the 
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department of electrical engineering at North Carolina 
State College, Raleigh, N.C., 2 Aug.; Morris Cohen, 
51, author and chairman of the department of endo- 
dontia at New York University College of Dentistry, 
New York, N.Y., 24 July; Ferry B. Colton, 51, author 
and assistant editor of the National Geographic, Wash- 
ington, D.C., 10 Aug.; John J. Costa, 61, author, civil 
engineer, and dean of the lay faculty of Manhattan 
College, New York, N.Y., 14 July; Samuel J. Crum- 
bine, 91, author, former general executive of the 
American Child Health Association and dean of the 
School of Medicine at Kansas University, Lawrence, 
Kans., 12 July. 

Marion F. Dondale, past president of the Medical 
Library Association and associate professor of Medi- 
eal literature at Albany Medical College, Albany, N.Y., 
28 June; David Fairchild, 85, author, horticulturist, 
and director of the office of plant introduction, U.S. 
Agriculture Department, Miami, Fla., 6 Aug.; Donald 
T. Fraser, 65, immunologist and associate director of 
the Connaught Medical Research Laboratories at the 
University of Toronto, Toronto, Canada, 20 July; 
William O. Hotchkiss, 76, mining engineer, geologist, 
and emeritus president of Rensselaer Polytechnic 
Institute, Troy, N.Y., 20 June; John C. Hubbard, 75, 
pioneer in the field of ultrasonies and research profes- 
sor of physics at Catholic University, Washington, 
D.C., 2 Aug.; Harold L. Hunt, 72, author, editor, and 
former assistant professor of surgery at Columbia 
University, New York N.Y., 16 July; Walter S. Hunter, 
63, author, associate editor of the American Journal 
of Psychology, and chairman of the department of 
psychology at Brown University, Providence, R.I., 3 
Aug.; Jacob M. Johlin, 70, professor emeritus of bio- 
chemistry at Vanderbilt University Medical School, 
Nashville, Tenn., 21 July. 

L. J. Moorman, 79, author, editor, tuberculosis au- 
thority, and former dean of the University of Okla- 
homa Medical School, Oklahoma City, Okla., 2 Aug.; 
Theophile Moreux, 87, author, astronomer, professor 
of mathematics, and director of the observatory at 
Bourges, France, 13 July; Henry A. Rafsky, 64, author, 
research gastroenterologist, and chief of the gastroen- 
terological clinie at Lenox Hill Hospital, New York, 
N.Y., 31 July; George H. Schuler, 59, author and direc- 
tor of the technical laboratory, dyes and chemical divi- 
sion, E. I. du Pont de Nemours & Co., Deepwater, N.J,, 
13 July; James S. Simmons, 64, author, retired chief of 
Army preventive medicine service, and dean of the Har- 
vard School of Public Health, Boston, Mass., 31 July; 
John A. Stalfort, 66, engineer and president of the 
Consolidated Engineering Co., Baltimore, Md., 14 
July; Nathan B. Van Etten, 88, medical educator and 
former president of the American Medical Association, 
New York, N.Y., 23 July; Bert C. Williams, 45, pro- 
fessor of biology at the University of Alabama, Uni- 
versity, Ala., 6 July; Albert F. Zahm, 92, pioneer in 
aviation, inventor, former chief of the division of aero- 
nauties at the Library of Congress, and former pro- 
fessor of mathematics and mechanics at the Univer- 
sity of Notre Dame, South Bend, Ind., 23 July. 
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Book 


Infrared Absorption Spectra of Steroids. An Atlas. 
Konrad Dobriner, E. R. Katzenellenbogen, and R. 
Norman Jones. Interscience, New York—London, 
1953. xlv + 308 pp. Illus $11.50. 


During the last decade, infrared absorption spectros- 
copy has been increasingly used to identify steroids, 
and infrared spectrophotometers have become routine 
instruments in many laboratories concerned with the 
study of steroids. 

The infrared study of steroids was largely pioneered 
by two of the authors of this volume, the late Konrad 
Dobriner at the Sloane-Kettering Institute for Cancer 
Research in New York and R. Norman Jones at the 
National Research Council of Canada in Ottawa. By 
combining infrared spectroscopy with absorption 
chromatography, they were able to develop an elegant 
procedure for identifying and quantitatively deter- 
mining the many urinary steroids excreted by patients 
in a variety of physiological and pathological states. 
During this investigation, the infrared spectra of 
more than a thousand steroids were recorded, and a 
series of spectral absorption characteristics were iden- 
tified. These characteristics may be used to identify 
oxygen-containing functional groups, to locate certain 
unsaturated linkages, and to establish the stereochem- 
ical configurations at certain positions. Moreover, the 
infrared spectrum of a steroid is unique, and if the 
compound under study has been prepared previously, 
its identity can be established by comparing its spec- 
trum with that of an authentic sample. 

Dobriner and Jones have published many valuable 
tables containing correlations of spectral absorption 
frequencies with funetional groups in steroids, but 
until the publication of this book spectroscopists had 
been handicapped by the lack of a set of reliable ster- 
oid reference spectra. This volume contains a collec- 
tion of nearly 300 spectra and goes a long way toward 
overcoming the deficiency. Most of the spectra are of 
steroid hormones and of their metabolites and deriva- 
tives, but representative curves for steroid alcohols, 
bile acid esters, steroid sapogenins, cardiae aglycones, 
and steroid alkaloids are included. 

The spectra are preceded by a short introduction, in 
which correlations of spectral absorption frequencies 
with structure are briefly discussed. This is followed 
by a bibliography that lists the principal publications 
on the infrared spectra of steroids. It is unfortunate 
that the introduction was not expanded to include in 
a convenient form much of the information contained 
in the original papers listed in the bibliography. Per- 
haps we may hope that in a future publication this de- 
feet will be remedied. 

The spectra were obtained for solutions in carbon 
disulfide and in either carbon tetrachloride or chloro- 
form and were recorded on a modern double-beam 
spectrophotometer as plots of percentage absorption 
against wave number; they are generally complete 
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from 650 to 1800 em-', but a few representative spee- 
tra covering the region 2700 to 3700 em, are given. 
Each spectrum occupies a full page, and the standard 
of reproduction is unusually high. I had no difficulty 
in establishing the identity of some of my spectra with 
certain of those included in this book. The structural 
and empirical formula of each compound and the eon- 
centration, solvent, cell length, and prism used in each 
spectral region are recorded. On the other hand, no 
physical data that might indicate the purity of the 
samples examined, such as melting points and optical 
rotations, are listed. 

This book is essential to all those using infrared 
spectroscopy in the field of steroid chemistry. The 
method of reproducing the spectra should serve as a 
model for future compilations of infrared spectra. 


James E. Pace 
Glaxo Laboratories, Greenford, Middlesex, England 


The Collected Papers of Stepben P. Timoshenko. 
MeGraw-Hill, New York—London, 1953. xxv + 642 
pp. Illus. $15. 


The Collected Papers of Stephen P. Timoshenko are 
presented in four languages—German, French, Eng- 
lish, and the universal language of mathematics. As 
a language, mathematics is subject to the same eri- 
terions of style as any other. A mathematical paper 
may be clear or abstruse, concise or prolix, elegant 
or uncouth. Every one of these papers is a master- 
piece of clarity and elegance; as for brevity, Timo- 
shenko strikes exactly the right balance, at least for 
engineers, who are seldom profound mathematicians. 
He never labors the obvious, but on the other hand, 
he never jumps a great chasm from one equation to 
another with the cliché “from this we readily derive 

. »? when the reader cannot make the derivation 
readily, if at all. 

Eight of these papers are in German, written dur- 
ing the period 1910-24, two are in French, published 
in 1913 and 1914, and the remaining 25, the first of 
which appeared in 1921 and the latest in 1947, are in 
English. Twenty-three papers written in Russian, 
between 1905 and 1917, are listed by translated title 
only; much of the material in these is said to have 
been translated later into one of the other languages. 
Publication of the original Russian papers would 
have been a formidable editorial task, but it is re- 
grettable that they could not have been included or, 
at least, some indication given as to where their con- 
tent may now be found. There is substantially no 
repetition in Timoshenko’s works, and nothing he 
wrote is unimportant. 

Although the French papers are only two in num- 
ber, they oceupy a substantial portion of the book. 
One of them is the famous “Sur la stabilité des sys- 
témes élastiques,” 133 pages in length, which ap- 
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peared in 1913 and did so much to correct previously 
aceepted bases for design of bridges and other steel 
structures. Both French papers are translations, by 
others, from material that Timoshenko had prepared 
in Russian. The German and English papers are his 
own expression, but it is evident that in every in- 
stance he was wise enough to accept competent edi- 
torial assistance in these acquired languages. Not a 
single paper betrays any of the mannerisms, such as 
omission of articles, characteristic of most technical 
papers written by the Russian-born. 

D. H. Young’s brief biographic sketch of the author 
is probably the most nearly complete story of Timo- 
shenko’s career that has been published. Born in the 
Ukraine in 1878, the son of a surveyor, he was edu- 
cated as a railway engineer. The years before World 
War I he spent chiefly as a teacher in the Engineering 
Institutes at Kiev and St. Petersburg, learning Eng- 
lish by studying such mathematical works as our own 
English classic in the field of applied mechanics, 
Love’s Theory of Elasticity. Driven from Russia by 
the Bolshevik revolution, he spent a brief period in 
Jugoslavia, arriving in this country in 1922. During 
his 5 years in industry, chiefly with Westinghouse, he 
organized the Applied Mechanics Division in the 
American Society of Engineers, now the most fruitful 
source of applied mechanics literature in the entire 
field. Since 1927, he has been educating engineers, not 
only the students at the University of Michigan and 
Stanford University where he has held increasingly 
important academic positions, but all practicing engi- 
neers who are concerned with the design of machines 
or structures. Obviously, there is material in this life 
for a full-length biography, and one may hope that 
Young will undertake it. 

In making this collection, the editors have discarded 
“a few papers, the content of which was deemed to be 
of more technical than scientific interest.” Engineers 
will make no complaint; they have a gold mine in the 
volume as published. In the eyes of the design engi- 
neer, however, it is Timoshenko’s chief virtue that 
his work, however scientific, invariably has some con- 
erete design application and, moreover, it has an ap- 
plication that the engineer can comprehend and 
utilize. While others delight in pure abstractions, 
Timoshenko does not scorn a concrete result or even 
a numerical answer. He always offers the bridge that 
we so badly need between pure mathematics and prac- 
tical design. Through him and his able colleagues we 
have progressed from “mechanics” through “applied 
mechanics” to “engineering mechanics,” of which 
Timoshenko is the great disciple. 

Physically, this book is a thing of beauty, worthy 
of the man whose collected works it holds. Hand- 
somely bound, with an attractive type face on excel- 
lent paper, the format is marred only by the use of 
Continental numerical punctuation in the English 
texts (3.000.000 for 3,000,000 and 0,742 for 0.742). 
This is an idiosynerasy that will offend British readers 
no less than Americans and is inadequately explained 
by the fact that the book was printed in the Nether- 
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lands. The preface states that these papers “are re- 
printed as they were originally published, any correc- 
tions or additions appearing in the form of footnotes.” 
Spot checks indicate that this verbatim reproduction 
has been carried out meticulously, with the exception 
of the unfortunate numerical punctuation mentioned. 
The absence of a single corrective footnote in the en- 
tire 642 pages shows the care with which the original 
papers were prepared and proofread by the author. 

This is a volume that any mathematician or any 
mathematically literate engineer or scientist should 
be happy to own. It could be used as a textbook, not 
so much in mathematics as in the art of scientific com- 
munication. It should be the vade mecum of every 
young scientist who aspires to express complex mathe- 
matical concepts in a manner that will help the de- 
signers of our machines and structures to create a 
better and safer world. Wuuux F. Ryan 


Stone & Webster Engineering Corporation, 
Boston, Massachusetts 


Die Welt der ungewobnten Dimensionen. Versuch 
einer gefieinvéerstandlichen Darstellung der mod- 
ernen Physik und ihrer philosophischen Folger- 
ungen. Arnold Hildesheimer. Sijthoff, Leiden, 1953. 
368 pp. Illus. + plate. Fl. 17.90. 


This book on modern physics written in German is 
for the intelligent layman, defined in this case as a 
person possessed of at least 10 grades of Central 
European primary and secondary schooling. A native 
of Germany and a citizen of Israel, Hildesheimer is 
a broadly educated industrial chemist with eonsider- 
able professional success in both countries. According 
to the biography on the dust jacket, he must have 
received his doctor’s degree about 1910. In other 
words, although not an active participant in the de- 
velopment of contemporary physics, he has had full 
professional education and experience in a neighbor- 
ing field. The book shows that the author also has 
maintained an active interest in philosophy and, more 
particularly, the philosophic implications of modern 
physical theories. 

The author’s background is pertinent to this review 
insofar as the writing of a nontechnical book on mod- 
ern physies and modern epistemology is a highly per- 
sonal business. To what extent prospective readers 
will enjoy such a book will depend to some extent on 
the degree to which they are “in resonance” with the 
author’s approach, given factual competence. 

Apart from an introductory section, which deals 
with the nature of scientific knowledge and its limita- 
tions, the book devotes approximately 100 pages each 
to three parts concerned with classical physies, rela- 
tivity, and quantum theory, respectively, and about 
half as much space to a concluding (fourth) part on 
epistemological implications. According to the various 
prefaces, the book was read in whole or in part by 
W. Heisenberg, Gall, a teacher of mathematies and 
physies at Haifa, and Max Born, O. R. Frisch, and 
H. Groot. This battery of distinguished readers is both 
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guaranty and testimony for the fact that this book is 
not the work of a dilettante but of a competent and 
serious person who worked hard and well on both the 
scientific and the educational aspects of his under- 
taking. 

In his preface, Hildesheimer claims that most of 
the semipopular books written by others deal either 
with quantum physies or with relativity but not with 
the whole of modern physies; moreover, those written 
by eminent scientists, such as Einstein, are not really 
comprehensible to the layman. I tend to disagree with 
these judgments. I distinctly recall that, as a young 
boy in secondary school, I read several books on rela- 
tivity, among them those by Bertrand Russell end by 
Einstein, and that Einstein’s presentation made the 
best sense to me. Both Gamow (in the “Mr. Tompkins” 
series) and Einstein (in the Evolution cf Physics, 
with Infeld), have balanced théir respective presenta- 
tions. One thing may be said against Hildesheimer’s 
work: like most scientists not themselves active in the 
field, he is overly impressed with the present accom- 
plishments of physical theorizing. There is a great 
deal of diseussion of controversial material of an 
epistemological character, although there is no men- 
tion of the Einstein-Rosen-Podolsky experiment and 
the ensuing diseussion by Bohr and others. There is 
no discussion at all of quantum field theory and, more 
generally, of the relationship between relativistic field 
theory and quantum theory. But these topies should 
be of interest to the layman who is interested in the 
frontiers of science as well as its philosophic impli- 
cations. 

All in all, Hildesheimer’s book will be of interest to 
those who read German fluently and who find it useful 
to read several semipopular books on modern physics 
by authors with different points of view. Such readers 
will find Hildesheimer’s book well written and easy 
to understand. 

Peter G. BERGMANN 


Department of Physics, Syracuse University 


Progress in Nuclear Physics. vol. 3. Otto R. Frisch, 
Ed. Academie Press, New York; Pergamon Press, 
London, 1953. 279 pp. Illus. + plates. $9.50. 


This excellent volume contains a number of articles 
on topies in nuclear physies. The editor has appar- 
ently made the decision to keep the area covered by 
each author well circumscribed, permitting a rather 
detailed and complete review of each subject. This 
makes the volumes of this series complementary to its 
American analog, Annual Review of Nuclear Science, 
where on the whole fairly large areas are brought into 
perspective by a necessarily qualitative discussion. 

The present volume contains a number of articles 
on instruments: “The diffusion cloud chamber” by 
M. Snowden; “Energy measurements with propor- 
tional counters” by D. West; “Solid conduction count- 
ers” by F. C. Champion; and “The production of 
intense ion beams” by P. C. Thonemann. Articles that 
have to do with nuclear physics proper are “Oriented 
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nuclear systems” by B. J. Blin-Stoyle, M. A. Grace, 
and H. Halban; “Stripping reactions” by R. Huby; 
and “The collision of deuterons with nucleons” by 
H. 8S. W. Massey. Two topies on electrodynamics also 
ineluded are “Cerenkov radiation” by J. V. Jelley and 
“Annihilation of positrons” by M. Deutsch. These are, 
of course, not properly nuclear physics; but the first 
has instrumental applications, while the second is of 
a most fundamental importance, providing sensitive 
tests of quantum electrodynamies as applied to the 
two-body problem. 

It is a pleasure to record that these articles are 
well written, are authoritative, and for the most part 
are complete. The instrumental papers include sec- 
tions detailing the theory of the instruments as well 
as giving experiments either already performed or 
twinkles in the eyes of the author, in which the in- 
strument is used. We must exclude the discussion of 
solid conduction counters from this description, sinee 
it is hard to make them reliable. Here the author con- 
eentrates on the information of the structure of ma- 
terials revealed by these investigations. The papers on 
nuclear physics proper present both the theory and 
the experiment and are careful to point out the pos- 
sible experimental and theoretical avenues where fur- 
ther work is indicated. 

The book contains a name index as well as a short 
subject index. Each article contains an extensive and, 
in itself, an extremely useful bibliography. 

HERMAN FESHBACH 
Department of Physies, 
Massachusetts Institute of Technology 


Progress in Cosmic Ray Physics. vol. I1. J. G. Wil- 
son, Ed. Interscience, New York; North-Holland, 
Amsterdam, 1954. xi+322 pp. Illus. $8.50. 


Like its predecessor, which was published in 1952, 
this volume consists of surveys or reports on several 
topies of current interest in cosmic-ray physics, writ- 
ten by experts in the fields covered. The usefulness of 
thoughtful reviews, expeditiously published, is quite 
obvious in such a turbulent subject; research workers 
will expect to find here many facts and references, 
collated with eritical judgment, and in general they 
will not be disappointed. The book is satisfactory; 
if it misses the high level of some of the contributions 
in volume I, the differences are mainly that the sub- 
jects are less uniformly interesting, and the delay 
between writing and publication has stretched to well 
over a year. 

The latter fact is most keenly apparent in the 
chapter on the heavy unstable particles. The editor 
has assigned himself this task and, in summarizing 
the experimental facts and their interpretation, has 
followed fairly closely the sense of the Copenhagen 
conference of 1952. The past year has seen some of 
that interpretation swept away, as new facts have 
clarified many difficult points (and of course raised 
others). 

R. D. Sard and M. F. Crouch, writing on nuclear 


341 


a i 


interactions of stopped » mesons, have presented an 
admirable survey of the experimental facts and have 
emphasized the crucial role of nuclear structure theory 
in obtaining quantitative results from the interpreta- 
tion. (Again, the past year has seen the completion 
of an experiment that ingeniously avoids most of the 
uncertainties that nuclear theory introduces.) The late 
E. G. Dymond contributed an authoritative chapter 
on the penetrating component of cosmic radiation in 
the upper atmosphere and succeeded in bringing some 
order and rational interpretation into a nearly chaotic 
experimental] situation. 

The long chapter by H. Messel on the development 
of a nucleon cascade is a progress report rather than 
a true review. Messel’s principal results are collected 
here and compared with experiment in a rather off- 
hand way. One hopes that some method may be found 
in the future to reduce his formidable mathematical 
structure to a more convenient size. 

The final chapter, “Particle identification with pho- 
tographie emulsions, and related problems,” by L. 
Voyvodie, presents a detailed exposition of the ex- 
pertise of nuclear emulsions. Its inclusion is eloquent 
testimony to the importance of this tool in cosmic- 
ray research and helps to make the book a reference 
work of permanent value for physicists working in 
the field of cosmic rays and elementary particles. 

R. W. 
Palmer Physical Laboratory, Princeton University 


Flow Properties of Disperse Systems. J. J. Hermans, 
Ed. vol. V of Deformation and Flow. Interscience, 
New York; North-Holland, Amsterdam, 1953. vi+ 
445 pp. Illus. + plates. $9.90. 


The term disperse system is used in this volume to 
cover not only suspensions and emulsions but also 
colloidal solutions, even though, in the latter case, 
many protein and polymer solutions are now known 
to behave like the solutions of small molecules. There 
are 10 chapters contributed by seven authors—five 
are from England, the others from France and 
Holland. 

The editor shows that there is no thermodynamic 
necessity for dividing suspensions and solutions. A 
distinction is one of convenience. Hence, here are to 
be found the flow properties of dilute solutions of 
rigid particles, concentrated polymer solutions and 
gels as well as the coarser dispersions that include 
such a variety of systems as suspensions, emulsions, 
liquid sprays, smoke, and powders. The pertinence 
of the treatment to everyday technical experience can 
be illustrated by a brief selection of topics included in 
the volume: thixotropy, false-body, xerogels, rubber 
elasticity, viscosity with and without Brownian mo- 
tion, non-Newtonian flow, drop size in liquid sprays, 
flow of a swirling liquid through an orifice, shattering 
of liquid drops by air blast, foams, coagulation of 
smokes, fluidized powders, free flowing and sticky. 
The volume is excellently produced, with legible type, 
equations and charts, and attractive reproductions of 
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photographs. The reader has here in a single volume 
an authoritative summary of the rapidly developing 
science of rheology in these increasingly important 
systems of technology. 

TayLor 
Frick Chemical Laboratory, Princeton University 


Modulation Theory. Harold S. Black. Van Nostrand, 
New York-London, 1953. 363 pp. Illus. + plates. 
$8.75. 


The Bell Telephone laboratories have, of necessity, 
been vitally concerned with the systems approach to 
communication problems for many years because of 
its important economic bearing on the business of the 
Bell System companies. It is thus no accident that 
much of the pioneering work in this field by Nyquist, 
Shannon, and others, originated in that organization. 

This recent volume in the Bell Laboratories series 
continues in the best of this tradition and is a valuable 
contribution to the science of communications. Here- 
tofore, modulation theory has been treated in most 
textbooks and many articles from the point of view 
of apparatus design. This book is unique in that it 
considers modulation in the light of modern informa- 
tion theory, thus giving primary emphasis to the 
systems aspects of modulation. 

The first third of the book is concerned with the 
generalized theory of modulation, particularly as it 
influences systems design. The latter two-thirds covers 
specific applications in the amplitude, frequency, and 
pulse modulation cases. The author avoids the dis- 
traction of excessive cireuit minutia but includes prac- 
tical illustrations, where required, in the form of 
simplified diagrams. 

There is an excellent treatment of the various 


‘forms of pulse modulation, almost one-third of the 


text being devoted to this material. Although pulse 
circuitry and its associated techniques generally have 
become quite familiar to communications engineers 
because of the widespread use of radar, this broad 
discussion of all forms of pulse modulation will be 
found extremely useful and worth while to have in 
one place. 

The material contained in Modulation Theory has 
been used in the communications development training 
program of the Bell Telephone Laboratories and 
makes an excellent textbook as well as a reference 
book. One of its most valuable parts is the list of 
references, numbering more than 300 in all, given at 
the end of each chapter. A number of problems are 
also included, which may be used by the student to 
check his understanding of the text. Although de- 
voted entirely to modulation theory, the text is not 
excessively mathematical in nature, since the author 
wisely concentrates on the results of the mathematical 
processes and not on the details of the mathematical 
manipulations. 

HarNER SELVIDGE 
Special Products Development, 
Bendix Aviation Corporation 


ScIENCE, VOL. 120 


e 
| 
is 
a 
ry 
= 


Physics for Medical Students. J. S. Rogers. Mel- 
bourne Univ. Press, Melbourne and Cambridge 
Univ. Press, New York, ed. 3, 1953. 405 pp. Illus. 
$5.50. 

“Supplementary readings in physics for medical 
students” would perhaps be a more descriptive title 
for this book. As stated in the preface, the author pro- 
poses 

. .. to supplement those textbooks which have been 
written for first year university students studying 
for degrees of Science and Engineering. The aim has 
been to create interest by illustrating the principles 
of physics with application to physiology and medi- 
cine, .. . A somewhat full treatment has been given 
to those parts of the subject which appear to be of 
importance to a medical graduate, particularly to 
one interested in research where physical principles 
are involved. 


In earrying out his purpose, the author does not 
“slant” the treatment of the subject so as to appeal 
exclusively to the medical student. The topies econsid- 
ered and the methods of approach stand on their own 
merits as sound basic physics. 

The first edition of this book appeared just 20 years 
ago. In 16 chapters it covered an equal number of 
topics, including an outline of the historical develop- 
ment of physics. The present edition includes this early 
material, practically unchanged, together with 10 ad- 
ditional topics and chapters. The new material is con- 
cerned with the recent developments and applications 
of physics. Some of the chapter headings and topics 
taken at random are as follows: III, “Osmosis”; IV, 
“Surface phenomena”; VI, “Blood pressure and its 
measurement”; VIII, “The measurement of body tem- 
perature”; XII, “The human eye”; XVII, “Electrons, 
thermions, and thermionic valves”; XIX, “The elec- 
tron microscope”; XXII, “Modern methods for the 
acceleration of ions to high energies”; XXIV, “Atomic 
energy”; XX VI, “Therapeutic use of x- and gamma 
rays.” 

Each chapter is a unit within itself and may be read 
or studied without reference to previous chapters. 
Mathematical considerations are simple and have been 
kept to a minimum. Line drawings are good and are 
used freely. The general layout, sectioning, type size, 
printing, table of contents, index, and so forth, all add 
up to make a favorable impression on the reader. The 
book is free of glaring errors, typographical errors, 
and ambiguous statements. The references cited (two 
or three per chapter) are usually to books rather than 
to original literature. The subject of anatomical mech- 
anies (that is, forees, levers, stresses) is not touched 
upon. 

The medical student may find too little medicine in 
parts of Physics for Medical Students, but on the 
whole the author has sueceeded in his purpose. All 
serious-minded students and teachers of elementary 
physics will find this little volume interesting and 
helpful reading. 

Lester I. BoCKSTAHLER 
Department of Physics, Northwestern University 
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Inorganic Syntheses. vol. 1V. John C. Bailar, Jr., Ed. 
McGraw-Hill, New York, 1953. 218 pp. Illus. $5. 


The present volume is an excellent addition to this 
series. Detailed directions are given for 58 laboratory- 
size preparations, some of which describe more than 
one compound. Most of these substances are not avail- 
able commercially. 

The preparations are arranged according to the 
periodie group of the principal element, as in earlier 
volumes. For the first time, however, most of the 
halides have been grouped together in a systematic 
and useful chapter. A rather large number of phos- 
phorus compounds are also described. The subject and 
formula indexes include the contents of volumes I, IT, 
and III. This is very important, since closely related 
compounds may be found in different volumes, owing 
to the random fashion in which manuscripts are 
obtained. 

Each preparation has been offered by an author 
who has had experience with it, and his work has been 
checked in another laboratory by a different group of 
chemists. The precautions that are necessary are 
clearly indicated. With reasonable care, the procedure 
is quite certain to give the yield and purity figures 
that are claimed. 

The procedures described in Inorganic Syntheses 
are surely not the only ones, and they are probably 
not even the best procedures, if we allow for future 
developments. However, the distinct advantages of 
this book are that the methods have been both care- 
fully selected and sufficiently studied so that they are 
of known dependability. In these respects, the book is 
heartily recommended to chemists. 

C. E. Erickson 
School of Chemistry, Ralph G. Wright Laboratory, 
Rutgers University 


Bailey's Text-Book of Histology. Revised by Philip 
E. Smith and Wilfred M. Copenhaver. Williams & 
Wilkins, Baltimore, ed. 13, 1953. xviii+775 pp. 
Tilus. + plates. $9. 


This well-known and widely used textbook, planned 
by the authors for use by first-year medical and dental 
students, continues to incorporate the qualities that 
have determined its popularity and utility in the past. 
The general plan of the book remains unchanged. A 
consideration of the structure and functions of the 
cell, augmented by brief evaluations of current histo- 
logical and cytological methods of study of both living 
and preserved material, is followed, in usual sequence, 
by the fundamental tissues and organ systems. The 
present edition has been enriched without becoming 
burdensome by the inclusion of much significant data 
and illustrations from recently developed techniques 
for the analysis of cell structure and function. 

The authors have utilized wherever possible a fune- 
tional approach to the study of structure, thereby in- 
ereasing interest as well as facilitating comprehension 
of otherwise difficult topies. Short statements of de- 
velopmental processes clarify many subjects, but per- 
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haps a greater utilization of this device could be made. 
Interesting and informative electron micrographs, 
pertinent histochemical data, and observations on liv- 
ing and surviving cells enliven many sections. Key 
references to pertinent literature are placed at the 
end of each chapter, but although this procedure con- 
tributes to smoother reading, the student rarely can 
identify properly and rightfully the observations and 
contributions of the investigators. 

Improvements in descriptive matter are notable in 
the consideration of nervous tissue, spleen, digestive 
system, placenta, and mammary and endocrine glands. 
A chapter on the organization of nervous tissue, long 
a unique feature of this book, clarifies this topic in 
admirable fashion. Every student should have access 
to such a lucid description before attacking this sub- 
ject in the classroom arid laboratory. A concerted at- 
tempt has been made to improve the illustrations. Six 
plates in color and 88 additional illustrations have 
been added. Still, many of the older and less informa- 
tive figures could profitably be replaced by ones ap- 
proaching more closely the appearance of structures 
as revealed to the student by his own microscope as 
well as by phase contrast and the electron microscope. 

The authors have again recognized and retained 
the perspective of the student, thus permitting his 
easy acceptance of their style. This edition promises, 
as have its forerunners, to provide reliable aid and 
guidance to the beginner and, for the advanced stu- 
dent, a stepping stone into the many fields suggested 
for further study throughout the book. 

A. J. Ramsay 
Daniel Baugh Institute of Anatomy, 
Jefferson Medical College 


Synthesis and Metabolism of Adrenocortical Ster- 
oids. Ciba Foundation Colloquia on Endocrinology. 
vol. VII, W. Klyne, G. E. W. Wolstenholme, and 
Margaret P. Cameron, Eds. Little, Brown, Boston, 
1953. 297 pp. Illus $6.75. 


The main benefit of this Ciba Foundation colloquium 
undoubtedly derived from the informal shoptalk in 
which the eminent participants from Europe and 
America engaged. This publication of the set pieces 
has been forestalled by similar, albeit terser, accounts 
in the journals; therefore, the value of the present 
volume is measured mainly by its success in captur- 
ing the spirit of controversy that enlivened the dis- 
cussions. In about 60 closely printed pages, the formal 
exchanges after each address are given verbatim, and 
in this respect the book fulfills its useful purpose. 
It has been helpfully edited and well indexed, and the 
contributions therefore comprise a series of trerchant 
reviews of selected aspects of steroid chemistry and 
biochemistry. The scope is wider than the title sug- 
gests, especially in the chemical section, which in- 
eludes accounts of the substances accompanying chol- 
esterol from various sources, of the chemistry of 
lanosterol, the stereochemistry at C,..), and the action 
of x-rays on solutions of steroids. Accounts of the syn- 
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thesis of A®-anhydrocorticosterone acetate and of the 
infrared absorption spectra of trisubstituted steroidal 
olefines acknowledge the important relationship of 
A®-steroids with the 11-hydroxy corticoids. 

At the colloquium the chemists could claim partial 
syntheses of all the then known adrenal hormones 
except Reichstein’s compound C, and they reported 
new and practicable partial syntheses of cortisone. 
The biochemical discussions foreshowed achievements 
subsequently won: electrocortin was yet the evasive 
mineralocorticoid spot on a paper chromatogram, and 
synthetic methods involving microbiological hydrox- 
ylation at C,,,, were just becoming feasible. 

The book cortains authoritative comments on the 
biological tests and on the capabilities of new physical 
methods of isolating and identifying corticoids. 

A. G. 
14 Woodland Rise, Greenford, Middlesex, England 


Miscellaneous Publications 


El Problema de las Razas Fisiolégicas de Phytophthora 
infestans (Mont.) de Bary. Enrique de Rojas Peiia. 
Efecto de la N-Triclorometiltiotetrahidroftalamida en 
el control de Phytophthora infestans de la papa. En- 
rique de Rojas Peiia and Nelson Estrada R. Informa- 
cién Téenica, vol. 1, No. 1. Ministerio de Agricultura, 
Divisién de Investigacién, Bogota, Colombia, 1953. 78 
pp. Illus. 

La Librairie Masson & Cie, 1804-1954. A century and a 
half of medical and scientific publication. Masson & 
Cie, Paris, 1954. 53 pp. Illus. 

New Genus and Species of Plankton Diatom from the 
Florida Straits. Smithsonian Mise. Coll., vol. 122, No. 
14. Paul S. Conger. Smithsonian Institution, Washing- 
ton 25, 1954. 8 pp. + plates. 

Overzicht van de Werkzaamheden in de Jaren 1952-1953. 
Organisatie voor Toegepast Natuurwetenschappelijk 
Onderzoek, The Hague, Netherlands. 71 pp. Illus. 

Clay Figurines of the American Southwest. Papers of the 
Peabody Museum, vol. 49, No. 1. Noel Morss. Peabody 
Museum of Archaeology and Ethnology, Harvard Univ., 
Cambridge 38, Mass., 1954. 115 pp. Illus. $3.50. 

Humanistisch en Religieus Standpunt in de Moderne 
Beschouwing van Sophocles. Mededelingen der Konink- 
lijke Nederlandse Akademie van Wetenschappen, Afd. 
Letterkunde, vol. 17, No. 1. J. C. Opstelten. 49 pp. Fl. 
2.50. De Liturgische Oorsprong van het Theater. vol. 17, 
No. 2. B. Hunningher. 20 pp. Fl. 1.25. N. V. Noord- 
Hollandsehe Uitgevers Maatschappij, Amsterdam, 1954. 

The Constituents of Pine Oleoresins, a Review. Bull. 19. 
P. M. Daugherty. 26 pp. Gratis. Naval Stores Indus- 
tries—Research Needs. Bull. 20. T. A. Wastler. 63 pp. 
Tilus. Engineering Expt. Sta., Georgia Inst. of Technol- 
ogy, Atlanta, 1954. 

Der Lehrbriet iiber den Kreisumfang. Abhandlungen der 
Deutschen Akademie der Wissenschaften zu Berlin, 
Klasse fur Mathematik und allgemeine Naturwissen- 
schaften, 1950, No. 6. GamSid B. Mas‘ iid Al-Kasi. ther- 
setzt und Erlautert. P. Luckey. 95 pp. DM. 20. Unter- 
suchungen tiber einige Fruktifikationen von Farnen und 
Pteridospermen. 1952, No. 2. Winfried Remy, 38 pp. 
Illus. + plates. DM. 5.50. Akademie-Verlag, Berlin, 
1953. 
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Technical Papers 


Feather Papilla Stimulation 
by Progesterone* 


C. S. Shaffner 


Poultry Department, 
University of Maryland, College Park 


The presence of progesterone or a physiologically 
equivalent substance has recently been found in the 
blood of the fowl. Although in the hen there appears 
to be no equivalent of the mammalian corpus luteum, 
the presence of the corresponding secretion is clear 
(1). A new and interesting role may now be ascribed 
to progesterone in the fowl, the activation of the rest- 
ing papilla of the feather. 

Hens of comparable age, breed, and state of mainte- 
nance were defeathered in similarly selected regions of 
the breast and neck feather tracts. Eleven hens re- 
ceived, by intramuscular injection, 20 mg each of a 
progesterone solution (2), which is slowly absorbed 
and has a prolonged physiological action. Three com- 
parable hens served as controls. 

Egg production in the treated group ceased imme- 
diately after treatment, and upon examination 2 wk 
later, all treated birds showed full feather regenera- 
tion in the areas of the neck and breast that had been 
previously defeathered. All control birds failed to re- 
generate neck feathers, and regeneration was sporadic 
in the breast areas. The progesterone-treated hens, 
furthermore, showed many new incoming feathers in 
all regions of the body and proceeded to replace much 
of the plumage. An average of four primary flight 
feathers per wing were molted and replaced. It may be 
deduced from this oceurrence that the new growth was 
from the progesterone-activated papilla and was not 
due to a stimulation of the resting papilla by the 
plucking of old feathers. 

Progesterone administered to mature cocks caused 
the same kind of molt but to a less spectacular degree. 
This effect of progesterone in the male required no 
estrogen priming. 

The initiation of new feather regeneration in birds 
has long been known to follow the administration of 
large dosages of thyroidally active material. Conceiv- 
ably the observed action of progesterone could follow 
via a stimulation of the bird’s own thyroid. Although 
this is recognized as a possibility, it is unlikely to be 
the case, since the time interval from the inception of 
treatment to the initiation of feather proliferation is 
similar in either treatment. Van der Meulen (3) re- 
ported that 7 to 8 days after hens were fed 2 to 20 g 
of desiccated thyroid powder they showed signs of a 
molt, which reached a maximal degree 14 to 25 days 
following treatment. In the present experiments, 
feather regeneration started 8 to 10 days following 
progesterone treatment, and the heaviest shedding of 
feathers occurred after about 2 wk. Furthermore, 
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when molt is caused by increasing the circulating level 
of thyroxin, the structure of the feather is also af- 
fected. This was not found to be the case with the pro- 
gesterone-treated birds. For the present, the effect of 
the steroid is, therefore, considered to be a direct one 
upon the feather papilla. The relationship of proges- 
terone-induced molt to reproduction will be described 
elsewhere. 
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Failure of the Newborn Pig to 
Utilize Dietary Sucrose 


D. E. Becker, D. E. Ulirey, S. W. Terrill, 
R. A. Notzold 


Department of Animal Science, 
University of Illinois, Urbana 


An inadequacy of sucrose in a synthetic milk diet 
for the baby pig was initially observed by Johnson (1). 
In a recent report Becker et al. (2) confirmed the det- 
rimental effects of sucrose for the newborn pig and 
postulated that the difficulty resulted from an inability 
of the newborn pig to cope with the glycosidic linkage. 
The observations of Newton and Sampson (3) indicate 
that a failure in the metabolism of fructose may also 
be involved in an elucidation of the observed effects. 

Newborn Duroe pigs that were allowed to nurse 
their dams for 24 hr following birth were used for 
this study. Three litters were distributed among four 
groups as the pigs became available. The pigs were 
group-fed ad libitum for a 9-day period on the floor 
of a shelter that had not been used for swine within 
recent years. The ingredients of the diet, except for 
the specific carbohydrate which varied with treatment, 
are presented in Table 1. Preparation of the milk diet 
and management of the pigs were described previously 
(2). Reagent grade sugars were employed, and the 
invert sugar consisted of an equimolecular mixture of 
D-glueose and D-fructose. 

The results of the study are presented in Table 2. 
With glucose as the carbohydrate, performance was 
very satisfactory in terms of weight gain and survival. 
Although one pig succumbed on the glucose diet, it 
did exhibit a weight gain prior to death. Pigs receiv- 
ing glueose occasionally voided soft feces, but they 
never exhibited a characteristic diarrhea. 
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Table 1. Composition of diet fed. 


Ingredient* Percentage 
Carbohydrate 56.58 
Casein, vitamin-free 30.00 
Corn oil 5.00 
Methyl cellulose, 4000 cm/sec 1.00 
Potassium phosphate, dibasic 1.55 
Sodium bicarbonate 1.42 
Mineral mixture 127 4.45 
Vitamin mixture 167 + 
Antibiotie mixturet 


* Ingredients were incorporated into a milk containing 20 
percent solids. 

+ Becker et al. (2). 

+A mixture of equal parts oxytetracycline HCl, procaine 
penicillin and bacitracin fed to supply 396.8 mg/kg. 


On the sucrose or fructose regimen, all pigs failed to 
show body-weight gains. One pig fed sucrose and two 
pigs fed fructose survived the experimental period, 
although no inereases in body weight were observed. 
Diarrhea was severe. Following 18 hr of feeding, pigs 
fed either sucrose or fructose showed severe diarrhea, 
although it was more acute with the former carbohy- 
drate. The severity of the diarrhea progressed, with 
the pig becoming thin, weak, and unthrifty. Appetites 
remained excellent until the pig beeame moribund. 
Usually death followed, at which time the average loss 
in body weight was approximately 0.3 kg. All mani- 
festations supported the view that the reaction to 
fructose was less severe than to sucrose. 

In contrast to sucrose or fructose, pigs fed invert 
sugar showed satisfactory survival, being comparable 
to glucose-fed pigs. The single pig that died on invert 
sugar did exhibit a weight gain during the test. With 
regard to rate and efficiency of gains, the glucose-fed 
pigs were significantly superior (P <0.05) to pigs fed 
invert sugar. The feeding of invert sugar produced an 
intermittent, moderate diarrhea. 


Table. 2. Survival, growth, and feed data for baby 
pigs fed sucrose or related sugars. 


Dietary carbohydrate 


Item of interest D-glucose Sucrose D-fructose pore 
No, of pigs 7 7 7 6 
No. of deaths 1 6 5 
Avg. time until death 

(days) 8.0 4.3 6.0 8.0 
Avg. initial weight 

(kg) 1.24 1.29 1.33 1.29 
Avg. final weight 

(kg) * 2.36 0.97 1.02 1.78 
Avg. gain per pig 

(kg) 1.12 — 0.32 - 0.31 0.49 
Solids intake per pig 

(kg) 1.53 0.43 0.61 1.46 
Solids per kilogram 

gain (kg) 1.37 2.98 


* Weight at death or termination of the test. 
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In view of the disastrous results with sucrose, the 
livability and weight gains recorded on pigs fed invert 
sugar indicate that the newborn pig lacks the ability 
to hydrolyze the glycosidic bond of sucrose. An intes- 
tinal sucrase accomplishes this feat in the older mam- 
mal. Hence, the presence and/or activity of such a 
carbohydrase in the newborn pig seems worthy of 
study. 

A failure of the newborn pig to hydrolyze the glyco- 
sidic linkage between the fructose and glucose moieties 
of sucrose is apparently the primary factor in an ex- 
planation of the failure to grow and survive on diets 
high in this sugar. Assuming that a limited degree of 
hydrolysis could be accomplished, however, the inabil- 
ity of the pig to utilize fructose would probably re- 
striet performance. 
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Improvement in Low-Temperature Resistance 
of Sugar-Beet Seedlings Treated with 
Dalapon (2,2-Dichloropropionic Acid) 


W. G. Corns 


Department of Plant Science, 
University of Alberta, Edmonton, Alta. 


An earlier communication of mine (1) reported im- 
provement in frost resistance of parsnip tops sprayed 
with chemical growth substances in the fall. Similar 
subsequent field experiments during the autumn of 
1953 did not show visible differences, probably because 
of a different complex of weather conditions. More re- 
cently Crane (2) has published observations on the 
effectiveness of 2,4,5-trichlorophenoxy-acetie acid in 
promoting growth of apricot fruits sprayed before 
frost. 

This paper describes laboratory studies in which 
a sodium formulation of 2,2-dichioropropionie acid 
(Dalapon, Dow Chemical Co.) improved low-temper- 
ature resistance of sugar-beet seedlings grown and 
frozen under controlled conditions in replicated ex- 
periments. 

Sugar-beet seeds of the variety Kuhn were planted 
in Petri dishes containing a measured amount of ver- 
miculite, moistened to capacity at the outset with a 
standard volume of water or of chemical solution. The 
temperature was 21.5° to 22°C with the humidity at 
a high level during 6 days of incubation in a dark 
chamber. By this time seedlings had not yet stopped 
increasing in height. 

The concentrations of Dalapon (acid equivalent) 
reported here had no visual adverse effect on the 
growth of seedlings. Table 1 summarizes data in sup- 
port of this conclusion. There is, of course, consider- 
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Table 1. Emergence and shoot and root length of 
sugar-beet seedlings grown with water or with Dalapon 
solution. Mean values for three replications per treatment 
6 days after planting. 


Dalapon Dalapon 
Check 4 ppm 8 ppm 


Emergence (No. of plants 


from 40 seed balls) 54 54 53 
Root length (mm) 49.6 47.4 47.4 
Shoot length (mm) 52.9 51.8 53.5 


able natural variation in growth of individual plants 
from seed balls within treatments, but there was no 
statistically significant difference in total measure- 
ments between treatments. 

Following removal from the growth chamber, the 
dishes containing the seedlings were in some experi- 
ments placed intact on a slowly rotating shelf in a 
deep freezer. In other tests the shoots were first severed 
and their basal region pressed lightly in a horizontal 
position on widely spaced bands of 0.5-in. Seotch tape 
stretched across the top of a shallow box-shaped wire 
frame. 

Dishes with contents were exposed for periods of 
the order of 30 min at — 10°C. Isolated shoots required 
only about 5 min of rotation at this temperature to 
permit detection of the differences between survival of 
chemically treated and untreated plants. Appreciably 
longer exposures killed all plants. 

Survival was recorded on a percentage basis within 
the first minute or two after removal of material from 
the freezer to room temperature. Frozen seedlings col- 
lapsed almost immediately, but unaffected ones sur- 
vived for several days, either rooted in moist vermicu- 
lite without added nutrient or when transferred from 


Table 2. Effect of Dalapon on low-temperature re- 
sistance of sugar-beet seedlings. 


Mean percentage 
survival after 
timed exposure 


at - 10°C 
Repli- in Dala- Dala- 
Expt.* each Time* Check pon pon 
ample 4ppm 8 ppm 
#1) 1952 
seed 3 30 a 43 76 77 
2 3 20 a 45 80 80 
3) 1953 8 25 a 52 81 _ 
a b 35 73 _ 
oe 8 2 a 59 7 — 
b 44 65 
e 34 63 _ 


* Expts. 1, 2, 3: Tap water was used with these experi- 
ments; distilled water was used with expt. 4 for moistening 
the checks and for preparing the chemical solution. 

+ (a) Five minutes at — 10°C before 2 or 3 min of obser- 
vation at room temperature; (b) A second exposure of same 
material for 6 min at —10°C and removal to room tempera- 
ture; (c) A third exposure for 7 min at - 10°C. 
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the tapes to dishes of water kept at room temperature 
in the laboratory. 

Of the two freezing techniques, the tape procedure 
gave least variability in amount of improvement from 
chemical treatment in different experiments. This 
method was free from probable discrepancies oéeur- 
ring during cooling of entire dishes and contents. 

Table 2 summarizes data from some representative 
statistically analyzed experiments employing the tape 
technique during freezing periods. The conclusion can 
be drawn that highly significant differences in low- 
temperature resistance existed between chemically 
treated and untreated seedlings within different seed 
lots and when either tap water or distilled water was 
used in preparation of the experiments. At the same 
time, quantitative growth of the seedlings was appar- 
ently unaffected 

Limited preliminary experiments with similarly 
treated Saunders wheat, Polish rape, Earliana toma- 
toes, and Redwing flax have shown no increase in low- 
temperature resistance of seedlings treated with Dal- 
apon. 

Grateful acknowledgment is expressed to the Uni- 
versity of Alberta, the National Research Council of 
Canada and the Federal Department of Agriculture 
who will provide assistance to extend this research. 
The Dow Chemical Co. has donated supplies of chemi- 
eals, and Canadian Sugar Factories Ltd. provided 
sugar-beet seed. 
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Uranium Determination by Use of the 
Photodecomposition of Oxalic Acid 


Harold H. Paige, A. E. Taylor, 
Robert B. Schneider 


Chemistry Department, Idaho State College, Pocatello 


The photodecomposition of oxalic acid in the pres- 
ence of uranyl ion has long been used as a means of 
measuring light intensities. Leighton and Forbes (1) 
have shown that this reaction, 

H.C,0, + (UO,**)* — (UO,**) + H,O + CO,+ CO, 
with photosensitized UO,** is very nearly quantita- 
tive. We have endeavored to determine microgram 
quantities of uranium by measuring the extent of 
decomposition of oxalic acid with varying quantities 
of uranium (2). 

It has been reported in the literature (3) that 10-* 
g/lit of uranium can be determined with the use of 
photoelectric photometers and spectrophotometers ; 
10-" g/lit, by fluorometric means; and 10-* g/lit, 
polarographically. These figures represent the limits 
of determination under optimum conditions. The 
method, as outlined here, has proved effective on solu- 
tions of known uranium concentration in the range 
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10-* g/lit with a standard deviation of less than 10-5 
g/lit. 

Shallow pyrex dishes containing samples are placed 
in an enclosed space at a distance of approximately 
4 in. from a battery of six Sylvania or G.E. 15-w ger- 
micidal lamps. The area of the light source is approxi- 
mately 324 in.?, and the area used for exposure of 
samples to this light is approximately 34 in.? The 
germicidal lamps were chosen because 90 percent of 
the radiant energy is at the 2537 A line (4) where the 
quantum efficiency is about 0.60. 

Five standards were prepared in 500-ml volumetric 
flasks as follows: 10 ml of 0.1M H,C.0, was placed 
in each flask, followed by the addition of 70, 50, 30, 
10, and 0 ml of a standard uranyl nitrate solution 
(0.0117 mg U/ml), respectively. Each was diluted to 
the mark with demineralized water and thoroughly 
mixed. 


Solution 


Volume of 6.002 N 
Ss 


Micrograms Uranium per liter 


Fig. 1. Photodecomposition of oxalic acid as a function 
of uranium content of the solution (2-hr exposure; 2537 
A radiation). 


Eight 15-ml aliquots of each sample were exposed 
to the ultraviolet light for a period of 2 hr. After rins- 
ing the samples into titration flasks, adding 5 to 10 
ml 18N H,S0O,, and diluting to 100 ml, the samples 
were titrated with a 0.002N solution of KMnO,. The 
graph of Fig. 1 was made to serve as a standard curve. 
A new series of samples was prepared and treated as 
the others were, and the amount of uranium present 
was determined from this standard curve. Table 1 
shows these data. 

Although the accuracy and precision are good and 


Table 1. Uranium concentration as determined by the 
photodecomposition of oxalie acid. 


Uranium Uranium Std. dev. in 
taken found ug of 
(ug/lit) (ug/lit) uranium/lit 
117 85 43 
351 333 43 
936 952 36 
1287 1303 64 
1521 1526 26 


the time required for a determination compares favor- 
ably with that of other methods, there are many vari- 
ables yet to be studied, some of which are other light 
sources, time of exposure, ratios of uranium to oxalic 
acid, and interferences. 
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Synthesis of Hexosamine by Connective 
Tissue (in Vitro) 


Alfred J. Bollet, Norman F. Boas, 

Joseph J. Bunim 

National Institute of Arthritis and Metabolic Diseases, 
National Institutes of Health, Bethesda, Maryland 


Although labeled hexosamine has been found in 
streptococeal cultures (1-3), ovomucoid (4), and rat 
serum (5) following administration of C** glucose, 
the synthesis of hexosamine has not been previously 
demonstrated in isolated animal tissue. 

The method devised by Parker (6) for the study of 
antibody production in vitro was adapted to this prob- 
lem. Using aseptic methods, dorsal subeutaneous con- 
nective tissue was obtained from rabbits that were 
sacrificed with ether. No attempt was made to obtain 
fat-free connective tissue, since fat did not interfere 
with determinations and the control samples used were 
of similar composition. Control samples were used to 
estimate the hexosamine content of the test samples 
before incubation (7). Tissue samples were eut into 
1- to 2-mm fragments and incubated in 25-ml Erlen- 
meyer flasks after the medium was adjusted with 5 
percent CO, in air to pH 7.8. Parker’s ratio of 100 mg 
of tissue per 3 ml of medium was observed. Three- 


HEXOSAMINE INCREASE (%) 


= 
= 


TIME (DAYS) 


Fig. 1. Production of hexosamine by rabbit subeu- 
taneous connective tissue cultured in Hanks’ solution con- 
taining 25-perecent ox serum ultrafiltrate. Vertical lines 
refer to standard error of the mean. 
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Table 1. Production of hexosamine by cultures of rabbit subeutaneous tissue. 


Hexosamine contents (mg) 


3 days 


4 days 


Tissue Medium Initial Final 


Initial Final 


(tissue) Tissue Medium 


Total ‘%) (tissue) Tissue Medium Total ‘”) 


Living Hanks’ solution 0.374 0.215 0.440 
with 25 per- 492 362 393 
cent ox serum 366 171 
ultrafiltrate 344 445 
251 415 497 
Heat in- Hanks’ solution 450 348 .084 
activated with 25 per- 398 230 -087 

cent ox serum 

ultrafiltrate 

Living Hanks’ solution 545 565 431 
(with glucose) 300 232 259 
Living Hanks’ solution 355 237 175 
without glucose 391 273 151 


0.655 + 75 | 0.263 0.166 0.450 0.616 +134 
755 + 54 254 253 465 718 +182 
360 - 2 215 284 312 596 +177 
789 234 -250 380 630 +169 
912 +263 418 217 459 676 + 62 


432 - 4 400 .218 119 337 - 16 
317 - 20 
996 + 83 .193 .199 370 569 +191 
491 + 64 
412 + 16 452 .239 087 326 - 28 
424 + 9 


hundred milligram tissue samples were divided equally 
into three flasks and were maintained without signifi- 
eant proliferation. All flasks contained 50 units of 
penicillin and 50 ug of streptomycin (7a) per milliliter 
of medium. At the end of the period of incubation, the 
sterility of each culture was established by subcultures 
on blood agar and Sabouraud’s mediums. The tissue 
fragments were separated from the medium by filtra- 
tion. The tissue residue and an aliquot of the medium 
were hydrolyzed in 2N HCl for 15 hr, and the total 
amounts of hexosamine were determined following 
their isolation on Dowex-50 (7). 

Whole serum or embryo extracts could not be used 
as nutrients, since they contain relatively large 
amounts of hexosamine. Hanks’ balanced salt solution 
(8), with or without ox serum ultrafiltrate, was used 
as the suspending medium, since both were found to 
be free of hexosamine; hence, the only hexosamine in 
the culture was the amount initially present in the 
tissue and that synthesized during incubation. The 
combined hexosamine content of tissue and medium 
was significantly increased after 48 hr or more of in- 
cubation in either medium (Fig. 1). 

When the glucose was omitted from Hanks’ solution, 
no increase in total hexosamine occurred (Table 1). 
When the tissue was inactivated by heating at 100°C 
for about 15 min prior to incubation, no increase in 
the total hexosamine occurred. In control eultures in 
which no synthesis occurred, hexosamine diffused out 
of the tissue into the medium, as was evidenced by 
the fact that the total hexosamine content of tissue and 
medium corresponded with that estimated to be pres- 
ent in the original tissue sample. 

Histological studies made on tissues cultivated under 
the specified experimental conditions but not used for 
hexosamine determinations revealed that some necrosis 
occurred in the tissue fragments early and increased 
progressively during incubation. The progressive tis- 
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sue damage may explain why most of the hexosamine 
production occurred in the first 48 hr. 

Synthesis of hexosamine by rabbit synovial tissue 
was also demonstrated by incubating infrapatellar fat 
pads that are lined by synovial cells. No inerease in 
hexosamine was found when muscle tissue was used. 
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Toxicity to Pineapple Plants of Biuret 
Found in Urea Fertilizers from 
Different Sources* 
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During investigations involving the spraying of urea 
on pineapple plants, it has been observed that in some 
eases injury to the plants occurred. This injury consists 
of leaf-tip dieback, which is separated from the normal 
tissue by a zone of yellow tissue. Dieback varying from 
1 to 12 em has been observed. In extreme cases there 
has been yellowing of the edges of the lower leaves. 
In the past, the assumption has been made that under 
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certain environmental conditions and nutritional bal- 
ance this injury was caused primarily by urea itself. 

More recently a new lot of urea caused injury more 
severe than that observed with another lot of urea, in 
spite of the fact the plants were under identical en- 
vironmental conditions and had the same nutritional 
status. This new lot of urea, along with urea from 
other sources and chemically pure urea, was analyzed 
te ascertain whether there were any differences in the 
amounts of contaminants present. The only major var- 
iation in chemical composition was in the biuret con- 
tent. Biuret (NH,CONHCONH,°4/5H,O) (1) is 
chemically related to urea (H,NCONH,) and is 
formed on heating urea. Biuret was determined by the 
method of Robinson and Hogden (2) modified only in 
the manner of estimating the color intensity of the 
copper-biuret complex. The absorption spectra of the 
copper complex of biuret synthesized according to 
Haworth and Mann (3) and of biuret in different 
ureas were identical, maximum absorption being at 
560 mu determined in a Beckman model DU spectro- 
photometer, in agreement with that previously ob- 
tained (2). 

In order to compare the effect of urea fertilizers 
from various sources with the effect of synthetic biuret 
on pineapple plants, a preliminary test (two replicates 
per treatment) was made. Table 1 presents the treat- 
ments, the amounts of biuret found in urea from var- 
ious sources, and the relative toxicity of these products. 
Toxicity is measured in terms of amount of leaf-tip 
dieback and chlorosis. Application of the urea in this 
test was made on 14 July 1953 to 40 7-mo-old pineap- 
ple plants per treatment. Toxicity measurements were 
made 2 mo later. 

The results from this test indicated that there was 
a positive correlation between the toxicity symptoms 
and the amount of biuret, whether added to the urea 
or present as a contaminant. Urea containing 3 percent 


Table 1. Effect of biuret and of urea from different 
sources on chlorosis and leaf-tip dieback of pineapple 
plants. 


Biuret (NH,CONHCONH, - 


Urea 4/5H,.0) 

Contaminant Added Total = 
~ = =f 

Bo <3 8. 52 32 
$2 22 23 #582 
270 Trace Trace 0 Trace 55 
A 270 0.4 1.1 0 1.1 50 0 
B 270 3.0 8.1 0 8.1 63 2.5 
C.P. 270 §=Trace Trace 16.3 16.3 83 35 
Cc 270 6.0 16.3 0 16.3 95 4.0 
No urea 0 0 32.4 32.4 100 +43 


* Applied as a 4.2-percent aqueous solution. 
+ Chlorosis index: the higher the number, the yellower the 
plant. 
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or more of biuret produced dieback and yellowing. A 
spray containing biuret alone also produced dieback 
and leaf yellowing. 

Biuret injury from urea foliar sprays has not been 
reported in the literature so far as is known to us. 
Experiments conducted in the USDA by Armiger, 
Breen, and Starostka (4) indicated that soil applica- 
tions of 30 lb of biuret nitrogen (73.6 lb of biuret) 
per acre decreased yield of perenn?al ryegrass in the 
first clipping but not in the second clipping. 

The results of this preliminary test suggest that 
leaf-tip dieback and chlorosis of pineapple plants 
sprayed with urea are caused primarily by the biuret 
found in urea and not by urea itself. 
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Crayfish-Reddening Effect of Vertebrate 
Adrenal Cortical Extract 


Max Goldman and Patrick H. Wells 


Department of Zoology, 
University of Missouri, Columbia 


Adrenal cortical extract (ACE) has been observed 
to have a pronounced reddening effect upon crayfish 
pigmentation. A total of 361 locally collected crayfish 
[Orconectes virilis (Hagen) ] ranging in length from 
2.4 to 5.7 em were kept in individual finger bowls, each 
containing 250 ml of tap water (1). The water was 
changed daily. Approximately half of these animals 
received daily dosages of 0.05 ml adrenal cortical ex- 
tract (Upjohn, 50 dog units/ml) in the water, admin- 
istered just after changing the water. The untreated 
animals remained as controls. After about 3 wk of 
ACE treatment, all the experimental animals appeared 
quite red or orange, whereas all untreated controls re- 
tained normal brown coloration. 

Subgroups of experimental and control crayfish 
were kept at room temperature or at 4.5°C, were 
starved or fed bits of beef, had their eyestalks re- 
moved or remained unoperated as controls. Variations 
in these factors had little influence on the erayfish- 
reddening effect of ACE and, therefore, are not dis- 
cussed in detail here. In these experiments, ACE did 
not significantly prolong postoperative life or alter 
the acceleration of molting brought about by removal 
of the eyestalks. Destalked crayfish treated with ACE 
strikingly exhibited the reddish coloration. 

ACE-reddened animals were examined more closely 
with the aid of a binocular microscope at 40 x magnifi- 
cation. Bright red chromatophores appeared to domi- 
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nate the field of observation. There remained scattered 
irregular dark patches, but many areas were com- 
pletely devoid of any dark pigment. The effect was 
more pronounced on smaller animals but was notice- 
able on all crayfish that received ACE. Control animals 
exhibited normal chromatophore distribution, black 
chromatophores being prominent as well as those of 
reddish hue. 

In order that the crayfish-reddening effect of ACE 
might be described more precisely, uropods were re- 
moved from normal crayfish and placed in water in 
spotplate depressions. The uropods from each animal 
were separated, one exopodite and one endopodite 
serving as the experimental material and their oppo- 
site members as the control. Each of the former re- 
ceived 0.05 ml of ACE in the water, while the controls 
received additional water or van Harreveld’s balanced- 
ion solution (2). Both groups were examined at inter- 
vals with the aid of a compound microscope at 100 = 
magnification. The entire experiment was repeated 
more than a dozen times. During a 12-hr observation 
period, no changes were observed in the colored chro- 
matophores on ACE-treated uropods. The black chro- 
matophores, however, became generally gray in ap- 
pearance, and irregular patches of black granules 
appeared. The dark chromatophores appeared to have 
been bleached or denuded of pigment, without notice- 
able change in degree of pigment dispersion. No ob- 
servable changes occurred in the chromatophores of 
control uropods. The erayfish-reddening effect appar- 
ently results from destruction of dark pigment, leav- 
ing unaltered red chromatophores to create the domi- 
nant visual impression. 

Although the effect of ACE on arthropod chroma- 
tophores has not been reported previously, there is 
considerable published evidence that adrenal cortical 
substances may influence pigmentation in vertebrates. 
Desoxycorticosterone suppresses the formation of mel- 
anin, inhibits melanophore differentiation, and causes 
melanophores to degenerate in explants of chick-em- 
bryo skin (3). Black or brown rats turned gray as a 
result of dietary vitamin-B deficiency and resumed de- 
position of melanin upon adrenalectomy, but the effect 
is suppressed by exogenous ACE or desoxycorticoster- 
one (4, 5). It has been observed for many years that 
human patients with Addison’s disease show varying 
degrees of darkening or pigmentation, presumably as 
a result of adrenal cortical insufficiency (6). It seems 
reasonable to hypethesize that the adrenal cortical 
mechanisms that suppress or destroy pigment in verte- 
brates and in the crayfish are basically similar. 
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Absorption of 1-Glutamic Acid 


Williamina A. Himwich 


Thudichum Psychiatric Research Laboratory, 
Galesburg State Research Hospital, Galesburg, Illinois 


The possibility that the salts of 1-glutamie acid 
have a different physiological effect than the acid has 
been raised by Waelsch (1). Pond and Pond (2) re- 
ported that a given dose of the acid raised the plasma 
level of glutamic acid less markedly but over a longer 
period of time than did an equivalent dose of either 
the sodium or potassium salt. Mayer-Gross and 
Walker (3) found that the oral administration of as 
much as 100 g of 1-glutamiec acid hydrochloride was 
not efficacious in arousing patients from insulin hypo- 
glycemia, whereas the administration intravenously of 
20 g of glutamie acid as sodium glutamate was. 

A survey of the literature on 1-glutamie acid ad- 
ministered either to animals or to man shows that 
three forms of the compound have been used: the salt 
of sodium or potassium, the unneutralized acid, and 
the hydrochloride. These three compounds differ 
markedly in solubility (4) and, thus, might be ex- 
pected to be absorbed at different rates. In order to 
test this hypothesis, equivalent amounts of the three 
compounds were given to human subjects in a fasting 
condition. Blood samples were drawn routinely before 
the ingestion of the test substance and at 30, 60, 90, 
120, and 180 min afterward; in four cases samples 
were also taken at approximately 4 and 5 hr. Plasma 
glutamie acid levels were determined by the method 
of Prescott and Waelsch (5). Since 16 such tolerance 
tests had been completed previously with 15 g of the 
monosodium salt of glutamic acid in tomato juice and 
water (6), the same dosage level and mode of adminis- 
tration were used for the other compounds. 

The unneutralized glutamic acid was given twice to 
each of four subjects who had previously shown typ- 
ical responses to the administration of sodium gluta- 
mate. In the first test of the unneutralized acid, in each 
of the four subjects, it was given as a sludge with to- 
mato juice followed by water ad libitum. It was felt, 
however, that the ingestion of the acid with or immedi- 
ately after food would more nearly approach the con- 
dition existing in the treatment of mentally defective 
children and that the presence of food might aid in the 
solution and absorption of the acid. Therefore, in the 
second test the acid was given with a liberal breakfast 
of hot cereal, eggs, milk, tomato juice, and toast, with 
water being allowed ad libitum. In three cases, the ad- 
ministration of food with the acid raised the absorp- 
tion slightly but not at all to a level comparable to that 
of the salt. In the fourth individual no rise in blood 
level occurred after ingestion of the acid with or with- 
out food. In only one ease was there any indication of 
a delayed rise, even though in two cases blood was 
drawn as late as 5 hr after the ingestion of the acid. 
The rises in these cases with unneutralized acid are 
similar to those reported by Bessman et al. (7) with a 
dose of 1 g/10 kg of body weight. One subject who 
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Fig. 1. 1-Glutamie acid tolerance curves on one subject 
with 1-glutamiec acid compounds equivalent 15 g of the 
acid. 


had nausea after taking glutamate experienced. none 
when given the unneutralized acid with or without 
food. 

Two of the same subjects were used for one tolerance 
test each with glutamic acid hydrochloride. Because of 
the marked fall in blood pressure and the severe stom- 
ach cramps induced by the ingestion of such a large 
amount of this compound, no additional tests were un- 
dertaken. The hydrochloride was given to one subject 
in 50 ml of water followed by tomato juice and water 
ad libitum and to the other subject in capsules fol- 
lowed by tomato juice, and water ad libitum. It is in- 
teresting that the subject who received the capsules 
suffered acute nausea, the first time in six tolerence 
tests with various glutamic-acid compounds. In the 
subject who received the hydrochloride in solution, the 
rise in plasma level was somewhat greater than for the 
unneutralized acid; in the subject who received cap- 
sules, the reverse was true. The tolerence curves for 
the sodium salt, the unneutralized acid with and with- 
out food, and the hydrochloride for one subject are 
shown in Fig. 1. 

It seems possible that the unneutralized glutamic 
acid is not absorbed to any great extent and that the 
major part of a given dose passes through the gut 
without going into solution. The material would not 
tend to dissolve in the acid pH of the stomach, and, 
although the duodenal secretions are alkaline, the in- 
testinal contents, with the passage of acid chyme from 
the stomach, tend to be acid. Even in the absence of 
food, the passage of a substance as markedly acid as 
glutamic acid into the duodenum would tend to render 
that area acid, unless the glutamic acid at the same 
time stimulated a large flow of pancreatic juice. This 
latter possibility does not seem likely. 

It is also possible that there is an extremely slow 
absorption of the unneutralized acid and that the 
blood level is elevated slightly over a comparatively 
long time. Our data do not suggest such an effect, but 
blood samples would have to be drawn over a much 
longer period of time to get a conclusive answer. How- 
ever, in view of the normal pattern of variation of the 
plasma glutamate level (6) it does not seem likely that 
such a small rise would have much physiological effect. 
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Some of the confusion in the literature regarding 
the activity of 1-glutamic acid may be due in part to 
a failure of some investigators to specify which of the 
three forms of 1-glutamic acid they used. We can as- 
sume that 1-glutamie acid given by injection is close 
to pH 7.0 and, henee, is a salt of 1-glutamic acid, prob- 
ably monosodium glutamate. Material given orally in 
solution is probably also a salt, unless otherwise speci- 
fied, since the hydrochloride in solution has such un- 
pleasant effects; the sludge is probably the unneutral- 
ized acid, and the capsules or pills may be any one of 
the three. The oral ingestion of 1-glutamie acid in a 
form that does not enter the blood stream readily can- 
not be expected to have any physiological effects. This 
situation emphasizes the fact that material placed in 
the gut is outside the body until it has passed the 
gastrointestinal mucosa. It is interesting that the 
majority of favorable reports of the results of admin- 
istration of glutamic acid to patients or of its phys- 
iological effects in animals have been obtained with 
sodium glutamate or with the hydrochloride. 
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Pseudo-B,, Activity in the Baby Pig 


Jay Firth and B. Connor Johnson 


Division of Animal Nutrition, 
University of Illinois, Urbana 


Pfiffner et al. (1) have isolated an organism from 
rumen contents that produced cobalt containing pig- 
ments of the B,. group. One of these compounds, 
pseudo-vitamin B,,, has been isolated by the Parke- 
Davis group and shown to have B,, activitv for L. 
leichmannii, L. lactis dorner, and E. coli but to be 
inactive for chick growth. Acid hydrolysis (2) of this 
pseudo-B,. indicates that it differs from B,, in that 
it contains adenine instead of 5,6-dimethyl benzimid- 
azole in the nucleotide portion of the molecuie. We 
have previously demonstrated a severe vitamin-B,. 
deficiency in the pig (3, 4), and the present experi- 
ment was made to find whether the adenine-containing 
form (“pseudo-vitamin B,.”) would replace the benz- 
imidazole-containing form in the nutrition of the pig. 

Baby pigs 2 to 3 days old were used in this experi- 
ment. They were housed individually in wire-bottom 
metal cages and fed ad libitum an alpha-protein syn- 
thetic milk diet of the following percentage composi- 
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Table 1. Average weight response to vitamin B,, and 
pseudo-B,,. 


Basal Basal Basal + 

+B, -B,,  pseudo-B,, 
No. of pigs 5 5 5 
Avg. individual wt. (kg) 1.93 1.89 1.62 
Avg. 4-wk wt. (kg) 10.19 5.13 5.06 
Avg. gain (kg) 8.26 3.24 3.44 


tion: alpha-protein 29.4; pL-methionine 1.3; cerelose 
30.5; lard 30.5; minerals 8.3. A complete vitamin pre- 
mix was added at the time of feeding with the excep- 
tion of vitamin B,, or pseudo-vitamin B,,, which were 
given by, weekly injection at the rate of 0.8 u/kg of 
body weight per day. 

Three groups of five pigs each were used. Weight 
gains for the B,,-deficient and pseudo-vitamin B,, 
groups were essentially equal for the 4-wk period, as 
is shown in Table 1. Erythrocyte, leucocyte, reticulo- 
cyte, and hemoglebin determinations were made every 
other day and were relatively equal for both the defi- 
cient and pseudo-vitamin B,, groups, showing a 
gradual decrease in red cells and reticulocytes. Injec- 
tion of B,, produced an immediate appetite response 
in both groups, followed by a reticulocyte response in 
8 to 10 days. Untreated pigs in the deficient and 
pseudo-vitamin B,, groups began to die of the B,, 
deficiency during the fifth week. 

Psendo-vitamin B,, is apparently inactive for the 
baby pig. 
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Reversible Changes in the Absorption 
Spectrum of Chlorella upon Irradiation 


L. N. M. Duysens* 


Carnegie Institution of Washington, 
Department of Plant Biology, Stanford, California 


When a suspension of purple bacteria is irradiated 
with visible or near infrared radiation, a change in 
the absorption spectrum occurs within one or a few 
seconds (1, 2). In the dark, the original absorption 
spectrum is restored within the same time. When the 
bacteria are photosynthesizing and the intensity of ir- 
radiation does not much exceed the intensity at which 
saturation of photosynthesis occurs, the difference be- 
tween the absorption spectra in light and darkness is 
strikingly similar to the difference between the ab- 
sorption spectra of oxidized and reduced cytochrome 
(2). 
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This finding, combined with what was known about 
the photosynthesis of purple bacteria, strongly sug- 
gests that a cytochrome pigment is an intermediate in 
the photosynthetic oxidation of the reductant in pur- 
ple bacteria. The question now poses itself whether in 
green plants the photosynthetic oxidation of the re- 
ductant—water—also is mediated by a cytochrome 
pigment. 

We found that Chlorella, too, showed a change in 
the absorption spectrum upon irradiation, which was 
reversed upon darkening. This change was measured 
by a method similar to that used with purple bacteria 
(1). Red light (4 > 670 mu) was used to illuminate 
the suspension, contained in a square cell, and the 
change in absorption brought about by this illumina- 
tion was measured by a second, weak beam of variable 
wavelength at a right angle to the illuminating one. 
The optical density of the suspension, corrected for 
seattering, was about 0.5 at 680 mu. The difference 
spectrum determined in this way is plotted in Fig. 1. 


- / 
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Fig. 1. Change in absorption spectrum of a Chlorella 
suspension upon irradiation with red light; Ae is change 
in optical density. 


It shows a maximum, corresponding to a pronounced 
increase in absorption during irradiation, at about 515 
mu, and minima, indicating decreased absorption, at 
about 478 and 420 mu. 

Similar effects around 515 and 480 mu were found 
also in a leaf, in the thallus of a sea alga, and in 
blades of Vallisneria. The region around 420 mu was 
measured only for Chlorella. Thus it seems that the 
difference spectrum found for Chlorella is character- 
istie of green plants and algae in general. 

As a whole, this spectrum of Chlorella cannot be 
identified with the difference between the absorption 
spectra of oxidized and reduced cytochrome c or f; it 
may, however, be the sum of two difference spectra : 
one belonging to a cytochrome, with the peak at 420 
mu, and one belonging to another pigment, with peaks 
at 515 and 478 mu. If this is the correct interpreta- 
tion, then the absorption drop at 420 mu ean be con- 
sidered as revealing the oxidation of a cytochrome 
upon irradiation of Chlorella and its reduction in the 
dark. This would be in accordance with the suggestion 
of Hill and coworkers that cytochrome f, which they 
found in the chloroplasts of green plants (3) and in 
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Chlorella (4), functions in photosynthesis as an oxi- 
dation-reduction catalyst. 

Further experiments are in progress to identify the 
pigment or pigments responsible for the irradiation 
effect on the absorption spectrum of Chlorella. 
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Negative Effects of Antibiotics 
on Thyroid Gland* 


David A. Libby and Joseph Meites 


Departments of Physiology and Pharmacology and 
Poultry Husbandry, Michigan State College, East Lansing 


Recently Calesnick, Harris, and Jones (1) reported 
that penicillin and aureomycin produced a goitro- 
genic and antithyroid effect in young rats as indicated 
by increased thyroid weight and decreased uptake of 
I'51, Both of these antibiotics were fed in concentra- 
tions of 1 mg/kg of food to only two groups of four 
rats each. Previous work in our laboratories (2, 3) 
failed to show that antibiotics exert any effect on the 
thyroid gland itself in either thiouracil-treated chicks 
or in Protamone-treated rats, although body weight 
losses produced by these drugs were partially counter- 
acted by the use of antibiotics. Inasmuch as anti- 
biotics are widely used in human and animal practice, 
it was considered important to determine further 
whether they could alter the activity of the thyroid 
gland. 

Thirty immature male white rats of the Carworth 
strain were divided into three groups of 10 animals 
each and were fed a basal diet with or without anti- 
bioties for 21 days as follows: (i) basal (3); (ii) basal 


Table 1. 


and 50 mg/kg potassium penicillin G; (iii) basal and 
50 mg/kg aureomycin. On the 21st day, and 16 hr 
prior to sacrifice, each rat was injected intraperito- 
neally with 1.0 we of I**1, The thyroids were removed, 
weighed on a Roller-Smith balance, and counted for 
radioactivity by the standard procedure. In another 
phase of this study, 20-day-old White Leghorn cock- 
erels were divided into two groups of 10 each and fed 
the following diets: (i) basal (2); (ii) basal and 2 
g/ton pencillin. At the end of 5 wk, the chicks were 
killed and the thyroids were removed and weighed. 
Radioactive iodine was not given to the chicks. 

It can be seen in Table 1 that neither penicillin nor 
aureomycin altered the size of the thyroids or the up- 
take of I**! by the young rats, although both anti- 
bioties increased body weight. Penicillin also failed to 
alter thyroid weight in the chicks, but it did not affect 
body weight. An additional group of 10 chicks was 
fed 90 g of arsanilic acid per ton of feed, and this 
substance also failed to influence thyroid weight. 

Thus, we have not been able to confirm the claim 
that penicillin and aureomycin are goitrogenie or de- 
erease the uptake of I**! by the thyroids of young 
rats, even though 50 times more of these antibiotics 
was fed to our rats than in the experiment reported 
by Calesnick et al. (4). Neither was it possible to 
demonstrate any antithyroid action by penicillin in 
chicks. In general, these findings are in agreement 
with previous indications of a lack of direet action by 
antibiotics on the thyroid gland (2, 3). 
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Effects of antibiotics on thyroid gland of five groups of 10 animals each. 


Avg. body weight 


Avg. thyroid weight 


Treatment 


uptake 


Actual (¢/see mg thyr.) 

Start (g) Final (g) (mg) (mg) 
Rats 
Controls 82 157 13.1 8.35 + 0.97* 185.6 + 64.4* 
Potassium penicillin G 83 168 14.1 8.42 + 1.85 174.1 + 74.1 
Aureomyein 83 199 14.8 7.47 +0.99 233.8 + 52.9 
Chicks 
Controls 36 434 32.8 7.56 + 1.27 
Penicillin 36 402 26.0 6.46 + 0.61 


* Standard error of mean. 
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Communications 


Origin of the Word Climate 


According to Webster’s New International Diction- 
ary our word climate comes from the Greek *«Aiva, 
which meant “inclination, the supposed slope of the 
earth toward the pole.” Several editions of The Ency- 
clopaedia Britannica make essentially the same state- 
ment but add, “or the inclination of the earth’s axis.” 


Pole 
= 4 
i— — Equator — — 
Suns 
S. 
P Pole 


Fig. 1. This relationship of the’ sun’s rays to the equa- 
torial plane is an average for a full year. 


A current textbook of geology states categorically that 
the word climate commemorates one of the oldest sei- 
entifie discoveries, that the earth’s axis is inclined to 
the ecliptic. Which of these two widely different inter- 
pretations has the better basis? 

My good friend G. Lineoln Hendrickson, Professor 
Emeritus of Latin and Greek Literature, kindly ex- 
amined early writings for clues to an answer. Ptolemy 
of Alexandria, the well-known mathematician and as- 
tronomer of the second century A.D., divided the world 
into *.ivata, a succession of zones from the equatorial 
region poleward, differing in the obliquity of the sun’s 
rays to the earth’s surface within the several zones. 
Ptolemy inherited this concept from earlier scholars; 
Eratosthenes, of the third century B.c., probably was 
the true inventor. His *Aiwata were not conceived as 
contiguous zones but as a series of average latitudes. 
Hipparchus, of the second century B.c., tried to re- 
place this rough coneept by a more definite idea of 
latitudes. No doubt he saw that a change in latitude 
means a change in atmospheric conditions as well as 
in length of day. Probably the present meaning of 
climate developed gradually; but it is significant that 
divisions into torrid, temperate, and frigid zones still 
are made formally by parallels of latitude, although 
climatic belts in the modern sense are highly irregular 
in form. 

The globular shape of the earth was common knowl- 
edge among Greek scholars from an early date, and 
presumably the general concept represented in Fig. 1 
would have been acceptable to Hipparchus. On the 
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average the sun’s rays come to us parallel to the equa- 
torial plane, or perpendicular to PP’. Bands with 
equal cross section are spread more and more, on the 
curving surface of the earth, with increasing distance 
from the equator. To the Greeks, belts 1, 2, and 3 would 
have been in different climates, on the basis of the 
angle between the solar rays and the earth’s surface. 
Differences in the angle are the primary reason for 
different climatic conditions in the modern sense also. 
The inclination of the earth’s axis has only a second- 
ary, modifying effect on elimates. 

Analysis, then, favors the interpretation that the 
Greek «iva referred to the increasing slope of the 
earth’s surface away from the equator. Perhaps the 
rival theory, that the inclination of the earth’s axis 
was intended, has arisen from the literal translation 
of the Greek term. 

My attention has been called to an exhaustive study 
of “the seven climates. ...” in a book by Ernst Honig- 
mann, published in Heidelberg by Carl Winter, 1929. 
This work was reviewed by George Sarton in Isis, 14, 
270, (1930). The evidence presented in this book 
strongly supports the conclusion given here on the 
origin of climate. 

Cuester R. LONGWELL 
Department of Geology, Yale University, 
New Haven, Connecticut 
19 July 1954. 


Occurrence of Mutarotase in Animals: 
Its Proposed Relationship to Transport 
and Reabsorption of Sugars and Insulin 


Mutarotase previously demonstrated in molds (1) 
oceurs in animals. One milliliter of a centrifuged 
homogenate of 1 g organ per 4 ml phosphate buffer 
0.025M pH 7.1 was diluted to 25 ml with buffer, and 
the mutarotation rate constant K of 0.21 g of a freshly 
dissolved sugar was measured at 24°C in the photo- 
electric polarimeter #2, described by Keston and Los- 
palluto (2), attached to the Beckman DU spectropho- 
tometer. D-xylose (A), d-galactose (B), arabinose 
(C), and d-glucose (D) were found to be substrates 
of rat kidney mutarotase, the ratio K catalyzed/K un- 
catalyzed being, respectively, 1.6, 4.2, 1.9, 4.3. L-rham- 
nose (E), d-mannose (F), and d-arabinose (G) were 
not substrates, and this ratio was 1.0 for these sugars. 
K (uneatalyzed) for the seven sugars mentioned was, 
respectively, 0.23, 0.12, 0.31, 0.071, 0.30, 0.34, and 
0.30 min-, Sorbitol (H), mannitol (I), sucrose (J), 
and raffinose (K) cannot mutarotate and were un- 
affected. Phlorizin (0.9 mg/ml) was strongly inhibi- 
tory (about 90 percent) for all substrates. Rat liver 
contained about one-third as much per gram as kid- 
ney. Other organs and blood plasma contained little 
or no activity. Kidney extracts from hog, rabbit, 
chicken, rat, beef and lamb contained large amounts 
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of activity. The enzymic nature of the activity is indi- 
cated by its nondialyzability, thermolability (destruc- 
tion at 60°C for 2 min), and optical specificity. 

Of the sugars and derivatives studied here only 
mutarotase substrates have been reported to be “ac- 
tively” reabsorbed by kidney (A,B,D) (3) or trans- 
ported across cell membranes in response to insulin 
(A,B,C,D) (4). The nonsubstrates are reported not 
te be reabsorbed (H,I,J,K) (3) or thus transported 
(E,F,G,H,J) (4). Furthermore, phlorizin inhibits 
mutarotase at concentrations found in kidney (5) in 
“phlorizinized” animals. In such animals glucose re- 
absorption and oxidation (6) are blocked. The phos- 
phorylation theory of glucose reabsorption is con- 
sidered. defective in that too high concentrations of 
phlorizin are required to inhibit kidney phosphatases. 

A unitary theory of sugar transport applicable to 
transpert of sugars into cells in response to insulin 
and reabsorption of sugars by kidney follows. Mu- 
tarotase in kidney catalyzes interconversion of various 
forms of sugar toward the equilibrium mixture during 
passage of the blood filtrate down the tubules. A pref- 
erentially absorbed form (PAF) of sugar passively 
diffuses into blood, where it must be present in lower 
concentration. As the filtrate continues down the 
tubule more PAF is produced by action of the enzyme 
and reabsorption proceeds. Since blood returning to 
the kidney must contain lowered concentrations of 
PAF, the theory demands that it be the same form 
that penetrates into cells in other parts of the body. 
Since insulin controls the transport of many sugars 
across cell membranes (4), mutarotase activity may be 
related to this action of insulin. PAF is probably 
neither the alpha nor the beta form of the sugar, 
since these are unquestionably present in sufficiently 
large amounts in many experimental situations where 
sugar transport occurs in response to insulin prior to 
addition of the hormone. It is suggested that PAF is 
a form of low abundance similar to or identical with 
the polarographically demonstrable mutarotational in- 
termediate (7). Mutarotase, by controlling the rate of 
formation of a form of low abundance that penetrates 
into cells or that is a substrate for other enzymes, 
would control an important rate-limiting step in car- 
bohydrate metabolism. Significantly, since the mutaro- 
tational system is going toward equilibrium, it is exer- 
gonic, the tubules are not required to expend energy, 
and the transport process although enzymatically con- 
trolled cannot properly be referred to as an “active” 
one. 

Spontaneous uneatalyzed mutarotation could con- 
ceivably contribute to sugar transport to some degree 
in proportion to its rate and might become more im- 
portant in organisms where metabolism or filtration 
rate is extremely slow. Fructose mutarotates at a 
much higher rate than glucose, and this may be a 
factor in its more effective utilization in diabetics. 

The proposed theory suggests an involvement of 
mutarotase in diabetes mellitus and renal and phlo- 
rizin diabetes. 

Experiments are in progress that are intended to 
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elucidate a relationship between mutarotase and in- 
sulin. 

Mutarotase occurs in animals, particularly in kid- 
ney, and is strongly inhibited by phlorizin. Sugars 
that are “actively” absorbed by kidney or transported 
across membranes into cells in response to insulin are 
mutarotase substrates. A unitary theory relating mu- 
tarotase to insulin and to sugar transport and re- 
absorption is described here. 

AvBERT 8. KESTON 
New York University College of Medicine 
New York 16 
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Fire and the Australopithecines 


In 1948, Raymond A. Dart [Am. J. Phys. Anthrop. 
6, 259 (1948)] announced that the so-called “man- 
apes” of South Africa, the Pleistocene Australopithe- 
cinae, were fire-users. Dart’s claim rested on the sup- 
posed evidences of fire, in the form of ashes and 
charred bones, found at Makapan in association with 
the fossil remains of a newly-discovered variety of 
Australopithecine, which he consequently dubbed Aus- 
tralopithecus prometheus. Whether or not the Aus- 
tralopithecines actually employed fire is an important 
question when assessing their zoological status. 

Owing to an unfortunate alteration, my brief re- 
port of Kenneth P. Oakley’s studies of the geologic 
dating of the Australopithecinae [Science 119, 863 
(18 June 1954)] conveyed the erroneous impression 
that Oakley was inclined toward the view that these 
animals actually made use of fire; whereas, in fact, 
his position was quite the contrary. The printed sen- 
tence of my report, “Nor does the evidence support 
claims that the Australopithecines made any sort of 
tools, although they may have used ready-to-hand tools 
and weapons or may have been fire-users” (italics 
mine) should correctly read “Nor does the evidence 
support claims that the Australopithecines made any 
sort of tools (although they may have used ready-to- 
hand tools and weapons) or were fire-users” (italics 
mine). 

Oakley’s [Am. J. Phys. Anthrop. 12, 9 (1954) ] full 
statement on this point follows: 

The doubtful evidence of fire in the Australopi- 
thecus layer at Makapan is still sub judice, and even 
if confirmed could most readily be accounted for by 
a natural grass fire outside having ignited inflamma- 
ble bat-guano at the entrance to the cave—there are 
in fact records of comparable fires having occurred 
in recent times. 
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This agrees with his earlier statements [in An Ap- 
praisal of Anthropology Today, Tax et al., Eds. (Univ. 
of Chicago Press, 1953), pp. 29-30; Weekly Evening 
Meeting Roy. Inst. Gr. Brit. (20 Nov. 1953) ] that the 
blackening of bones found at Makapan is due to man- 
ganese dioxide and is not due to charring, as claimed 
by Dart; furthermore, the other supposed indications 
of fire associated with the remains of A. prometheus 
were so equivocal as to leave Oakley unsatisfied that 
there was any evidence of hearths in that geologic 
layer. 

Thus Oakley’s eritieal studies of the Makapan ma- 
terial reveal A. prometheus as an unfortunate mis- 
nomer. Whatever the final verdicts regarding the pos- 
ture, the cerebral status, and other moot characters of 
the Australopithecinae, it appears reasonably certain 
that these animals had not captured fire. 


L. Srravs, Jr. 
Laboratory of Physical Anthropology, 
The Johns Hopkins University, Baltimore, Maryland 
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Noncytopathogenic Variants of Poliomyelitis 
Viruses and Resistance to Super- 
infection in Tissue Culture* 


In the first successful propagation of poliomyelitis 
virus in tissue culture in 1936, the virus multiplied in 
the nervous tissues but not in the visceral tissues of 
the same human embryos (1). Ever since unequivocal 
multiplication in nonnervous tissue was demonstrated 
13 yr later (2), it had been an intriguing question 
why the 1936 experiments with nonnervous tissue had 
failed. Recent experiments have demonstrated that in- 
tracerebral passage in monkeys favors the segregation 
of variants that are devoid of cytopathogenie activity 
for fibroblasts growing out of monkey testicles in 
tissue culture but possess full cytopathogenie activity 
for epithelial cells derived from monkey kidney (3, 4). 
More recently I have found that from the nervous 
system of infected animals it is possible to segregate 
variants that have no ecytopathogenie effect on epi- 
thelial cells derived from monkey kidney (5). 

Since the “MV” strain of virus that was used in the 
1936 cultivation experiments had had a large number 
of intercerebral passages in monkeys, it appeared pos- 
sible that it might be a variant that lacked the prop- 
erty of multiplication in nonnervous tissue. A speci- 
men of this virus that had been frozen for many years 
was found to have no eytopathogenie effect on epi- 
thelial cells derived from monkey kidney in any dilu- 
tion tested, although intracerebral inoculation pro- 
duced typical paralytic poliomyelitis in a monkey. The 
freshly passaged virus also produced no cytopatho- 
genie effect on monkey kidney epithelial cells and four 
blind passages failed to yield a cytopathogenie agent, 


although in the third and fourth passages a few epi- 
thelial cells degenerated and fell off the glass within 
4 days after inoculation, whereas the bulk of the 
growth remained unaffected for 10 to 12 days. 

Last year, I observed that a strain of MEF, suck- 
ling mouse-adapted poliomyelitis virus derived from 
the viral progeny in a single suckling mouse at the 
end-point of an intracerebral titration exerted little 
or no eytopathogenie effect on monkey kidney cells, 
but after an ineubation period of 7 to 12 days the 
majority of the epithelial cells that had been exposed 
to the virus (in dilutions up to 10-7 to 10-*) had be- 
come resistant to the rapid cytopathogenie effect of 
the parent strain. 

Similar tests performed with the MV virus revealed 
that, after an incubation period of 10 to 12 days in 
roller tubes, the epithelial cells derived from monkey 
kidney had acquired a limited resistance to the eyto- 
pathogenic effect of 100 TCD,, of the homotypie, 
Type 2 Y-SK strain. At 2 days after challenge, the 
epithelial cells in the control tubes, as well as in the 
tubes that received the higher dilutions of the MV 
virus, were completely destroyed. The epithelial cells 
in the tubes inoculated with the lower dilutions of MV 
virus showed little or no change at 2 days, but at 4 
days almost all the cells were similarly destroyed. This 
limited resistance was not observed when a mixture of 
the “MV” and “Y-SK” viruses was added to normal 
epithelial cells or when the Y-SK virus was added 1 
hr or 6 days after the addition of the MV virus. 

It should be noted here that strict neurotropic vari- 
ants that have recently been segregated in this lab- 
oratory from Type 1 and Type 3 viruses have con- 
ferred no such resistance on epithelial cells derived 
from monkey kidney, but it is possible that the chal- 
lenge viruses may not have been added at the right 
time. Further work on the mechanism of the resistance 
produced by noncytopathogenic variants of poliomye- 
litis virus would be of the greatest interest particu- 
larly with respect to the possible operation of a phe- 
nomenon comparable to that of lysogenic phage. 

B. 
The Children’s Hospital Research Foundation, 
University of Cincinnati College of Medicine 
Cincinnati, Ohio 
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Association Affairs 


A New Home for the AAAS 


On 4 August the District of Columbia Board of 
Zoning Adjustment gave the AAAS permission to 
erect a headquarters building on the Association’s 
property at 1515 Massachusetts Ave. NW, in Wash- 
ington. Members who have built their own homes and 
those who remember Mr. Blanding’s dream house— 
whose author, by the way, gained additional laurels 
in 1953 in winning one of the AAAS-George West- 
inghouse Science Writing Awards—will have a sym- 
pathetic feeling both for the excitement of the occa- 
sion and for the fact that a good many headaches lie 
between permission to build and actual occupancy. 

The model pictured here was built to show the Board 
of Zoning Adjustment the size and general character 
of the proposed building. The building itself will not 
necessarily match the model in all respects, for de- 
tailed drawings have not yet been prepared. The size, 
however, is definite. There will be three stories and a 
basement. 

The new headquarters will provide approximately 
5 times as much office space as does the old residence 
that the Association now occupies at 1515 Massachu- 
setts Avenue. Such an increase should prove ample 
for as far ahead as we can safely predict our needs. 
As a matter of fact, for some years there is likely to 
be space available for one or two affiliated societies 
that want to move in with us. A ground-floor audi- 
torium with a capacity of about 200 is a possibility 
but not yet a certainty. 

The building will be modern in design and con- 


struction. The movable louvers shown across the front 
of the second and third floors constitute one of its 
most unique features. They are designed to shield the 
large glass areas from direct sunlight and will reduce 
substantially the cost of air-conditioning the building. 

The Association’s appearance before the Board of 
Zoning Adjustment on 30 July was its second attempt 
to secure permission to erect a headquarters building. 
An earlier effort in 1952 was denied. In making a 
second attempt, the Association changed its plans in 
a number of respects. Most important was the reduc- 
tion in size from a building of eight stories to one 
of three. The larger building, planned to accommodate 
a number of affiliated societies as well as the AAAS, 
was too much for the Board of Zoning Adjustment 
to approve for construction in a residential area. The 
smaller building won their unanimous approval and 
will be adequate for the AAAS but may be a disap- 
pointment to those who had hoped that we could bring 
a number of scientifie societies together under the 
same roof, 

It will take several months to complete final plans 
and to make arrangements with a building contractor. 
Work can be expected to start in the early spring of 
1955, and the building should be ready for oceupancy 
approximately a year later. We can look forward, in 
1956, to moving into our permanent headquarters, a 
building of our own design, and one that the Asso- 
ciation has been talking about ever since the site was 


purchased in 1946. Dart WOLFLE 


American Association for the Advancement of Science 
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Meetings & Conferences 


September 


19-24. American Acad. of Ophthalmology and Otolaryn- 
gology, New York City. (W. L. Benedict, 100 First 
Ave. Bldg., Rochester, Minn.) 

21-28. Soe. for Experimental Stress Analysis, Philadel- 
phia. (W. M. Murray, Central Square Station, P.O. 
Box 168, Cambridge 39, Mass.) 

21-24. American Roentgen Ray Soc., Washington, D.C. 
(B. R. Young, Germantown Hospital, Philadelphia 44.) 

22-24. Conf. on the Protection of Plants in Hot Climates, 
Marseilles, France. (P. Bonnet, Palais de la Bourse, 
Marseilles.) 

22-24. Mississippi Valley Medical Soc., 18th annual, Chi- 
cago, Ill. (H. Swanberg, 209-224 W.C.U. Bldg., Quincy, 
Til.) 

22-28. International Symposium on High-Speed Photog- 
raphy and Kinematography, 2nd, Paris, France. (P. 
Naslin, Laboratoire Central de 1’Armement, Fort de 
Montrouge, Arcueil, France.) 

23-28. European Cong. and Clinical Chemistry, 1st, Ams- 
terdam, Netherlands. (Ir. O. Meulemans, Racinelaan 
17, Utrecht, Netherlands.) 

24. American Medical Writers Assoc. 11th annual, Chi- 
cago, Ill. (H. Swanberg, Drawer 110, Quincey, Ill.) 

' 24-25. International Symposium on Problems in Physiol- 
ogy and Pathology of the Eye, Iowa City, Iowa. (F. C. 
Blodi, Dept. of Ophthalmology, State Univ. of Iowa, 
Iowa City.) 

24-27. International Soe. of Medical Hydrology, Vichy, 
Paris, and Enghien, France. (Dr. Francon, 55 Rue des 
Mathurins, Paris 8.) 

26. Cong. of International Soc. of Medical Hydrology, 
Vichy and Paris, France. (G. Ammirandoli, Via Della 
Torretta 11, Montecatini Terme, Italy.) 

26-2. International Union Against Tuberculosis, 13th, 
Madrid, Spain. (J. Aliz, Calle Francisco Silvela 20, 
Madrid.) 

26-2. World Medical Assoc., 8th general assembly, Rome, 
Italy. (L. H. Bauer, 345 E. 46 St., New York 17.) 

27—2. International Conf. on Engineering Education, 2nd, 
Switzerland. (L. A. Rose, Univ. of Illinois, Urbana.) 

27-2. Symposium on Macromolecular Chemistry, Turin 
and Milan, Italy. (A. Nasini, Corso Massimo d’Azeglio 
48, Turin.) 


October 


1-5. International Cong. of Chronometry, Paris. (R. Bail- 
laud, Observatoire National, Besancon, France.) 

2-6. International Cong. on Diseases of the Chest, 3rd, 
Barcelona. (American College of Chest Physicians, 112 
E. Chestnut St., Chicago 2.) 

8-5. Southern Psychiatrie Assoc., Louisville, Ky. (G. 
Southerland, 2218 N. Charles St., Baltimore.) 

38-6. World Medical Cong. of Homeopathy, Ist, Rio de 
Janeiro, Brazil. (R. Seidel, 1801 Porter St., Philadel- 
phia, Pa.) 

3-7. Electrochemical Soc., autumn, Boston. (H. B. Lin- 
ford, Columbia University, New York 27.) 

4-6. National Electronic Cong., 10th annual, Chicago. (K. 
Kramer, 852 E. 83 St., Chicago 19.) 

4-7. American Acad. of Pediatries, Chicago, Ill. (E. H. 
Christopherson, 610 Chureh St., Evanston, Ill.) 


(See issue of 20 August for more comprehensive listings.) 
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Outstanding 
McGRAW-HILL BOOKS 


HUMAN PHYSIOLOGY. New second edition 


By BERNARDO A. Houssay, JUAN T. Lewis, OSCAR 
ORIAS, EDUARDO BRAUN-MENENDEZ, ENRIQUE HuG, 
VirGILIO G. FOGLIA, and Luis F. LELom, all Medi- 
cal Doctors. Translated by JUAN T. Lewis, M.D. 
and OLIvE THOMAS Lewis. In press 


This is the new second edition of an internationally 
acclaimed text presenting all the aspects of human 
physiology in both their chemical and physical rela- 
tionships. Nobel Prize winner Dr. Houssay, and his as- 
sociates, have made extensive modifications and ad- 
ditions to their original work which incorporate the 
latest data in the field. The chapters on electrical 
activity of the heart, digestion, carbohydrate metab- 
olism, the physiology of the senses, and the nervous 
system have been entirely recast. The discussion of 
the nervous system includes recent advances in the 
mechanism of conduction of the nerve impulse and 
synaptic transmission. New knowledge has also been 
added to the chapters on cellular respiration, vitamins, 
blood-clotting, the kidney, and sexual physiology and 
reproduction. 


ANALYTICAL CYTOLOGY 


Edited by RoBert C. MELLOors, Sloan-Kettering In- 
stitute for Cancer Research. In press 


A group of authors, each an authority in his field, have 
brought together some of the newer physical und 
chemical methods for studying cellular form and func- 
tion. Newer developments and applications of the 
microscope are discussed in terms of theory and ap- 
plication to biological problems. In addition to the use 
of light in cytological analysis, other methods using 
forms or carriers of radiant energy, such as electron 
microscopy and historadiography, are included. The 
more important staining methods are also reviewed. 
Extensively illustrated with diagrams and halftones. 


AN OUTLINE OF DEVELOPMENTAL 
PHYSIOLOGY 


By Cur. P. RAVEN, University of Utrecht, The 
Netherlands. In press 


A distinguished contribution to the field of embryol- 
ogy. The book deals with the causal factors of develop- 
ment i.e., the causes of all changes, leading from the 
fertilized egg to the adult organism. The subject 
matter is presented from the viewpoint that develop- 
ment may be regarded as a transformation of inten- 
sive (non-spatial) multiplicity into extensive (spa- 
tial) multiplicity. The treatment is theoretical but 
simple, and the book is intended for undergraduate 
and postgraduate students. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street - New York 36, N.Y 
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PERSONNEL PLACEMENT i 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries — at a very low cost 

CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 
7 times in 1 year Hy = per inch 


52 times in 1 year 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


POStTXONS waNTED _ 


| POSITIONS OPEN |||) 


Cereal Chemistry: Professor cereal chemistry for teaching and re- 
search. Salary and rank dependent on qualifications, Apply to 
Chemistry Department, University of Saskatchewan, Saskatoon, 
Saskatchewan, Canada. 


Clinical Investigation: Large Midwest Ethical Pharmaceu- 
tical Company has opportunity for four physicians for 
clinical investigation work in the fields of (A) Infectious 
Disease (B) Endocrinology (C) Pharmacology (D) Nutri- 
tion. Prefer young man who has completed residency train- 
ing and has boards or is candidate for boards in internal 
medicine. Further training beyond residency desirable. 
Please outline qualifications and interests in letter to 


Bacteriologist—Recent Ph.D. desires position in industrial research 
or teaching in Eastern or Midwestern area. Have some teaching 
experience. Box 227, SCIENCE. x 


Bacteriologist, M.S. 1952, 30, family, languages, training medical 
bacteriology, immunology, Public Health laboratory experience. 
Desires academic, pharmaceutical, industrial position. Box 231, 
SCIENCE. x 


Biologist, Ph.D. Entomology, toxicology, experienced Public 
Health vector control, agricultural pest control, desires teaching or 
research domestic or overseas. Box 230, SCIENCE. x 


(a) Endocrinologist, Ph.D. six years’, research department, large 
organization; prefers industrial research, will consider academic 
research, (b) Biologist; M.S. (Major: Zoology) Yale; Ph.D. 
(Major: Biological Science); eight years, teaching assistant in 
graduate school; four years, full time teaching in university. 
Medical Bureau (Burneice Larson, Director) Palmolive Building, 
Chicago. xX 


Internist (Hematology)—37; Board Certified; FACP; available 
for interesting and challenging opportunity (research, academic, 
clinical or other). Experience qualifies for research (basic and 
clinical) and/or teaching; organization and management; medical 
editing and public relations; direction of graduate students and 
resident training program; clinical activities. In 10th year large 
midwestern medical college; currently associate professor. Box 211, 
SCIENCE. 8/13, 20, 27 


Organic Chemist: Ph.D. Effective, idea-filled, successful synthetic 
medicinals chemist. Wishes administrative and/or bench work 
Position. Presently in administration. Knowledge of patents, 
pharmacology, bacteriology, structure-activity relationships drugs 
and insecticides. Location immaterial. Available for interview New 
York Sept. 12-17. Box 232, SCIENCE. 


Parasitologist, male, 30. M.S.P.H., Teaching and Tuberculosis 
Lab. experience. Desires opportunity to broaden experience in 
diversified fields, Box 235, SCIENCE. 


Physiologist: M.S. 4 years experience in fermentation, enzymology, 
bacteriology. Box 228, SCIENCE. 


Research Administrator: M.A. (Mathematics, Physics) plus 3 
years graduate study Germany (Physics, Mathematics) with 10 
years teaching experience and 6 years experience research admin- 


istration desires position in industry or with research organization. 
Box 234, SCIENCE. 


“OUR PREVIOUS AD 


created a great deal of interest, for which s 
we are grateful. Additional advertising - 
in your magazine is contemplated.” 


8A 


@ Box 221, Science 


Histology Technician. Training in histo-chemical techniques pre- 
ferred, for research on the ovary. Large general hospital. Box 214, 
SCIENCE. 8/20, 27 


(a) Immuno-Chemist; medical school research laboratories; re- 
search predominantly on immunology of Hodgkin’s disease; West. 
(b) Instructor in pharmacology; medical school; East. (c) Statis- 
tician to serve as assistant or associate professor, university school 
of medicine. (d) Technical director; Ph.D. chemistry, biochemis- 
try or physical chemistry; experienced drug manufacturing indus- 
try; newly created post, manufacturing division, pharmaceutical 
company; will have responsibility reorganization and management, 
quality control, new product development. S-4, Medical Bureau 
(Burneice Larson, Director) Palmolive Building, Chicago. 


Medical Research Department Associate—Ph.D. in Biochemistry, 
Physiology or Pharmacology, Contact work with Medical school 
and hospital personnel. Salary open. C-20, P.O. Box 3575, 
Philadelphia 22, Pa. x 


Research associateship, vertebrate embryology, midwest university, 
3-year appointment possible. Box 233, SCIENCE. 9/3 


REPRESENTATIVE WANTED 


! Man about 30-40 years of age, wanted by medical, | 
| dental and scientific book publisher, of caliber to meet 
with professors and teachers, to create adoptions for 1 
1 medical and dental texts, and obtain manuscripts for | 
| publication. Permanent position, salary commensurate 
l with ability. Give details of experience, educational | 
i background and salary desired in first letter. I 
L 


SCIENTISTS—Salaried Positions, $6,000 to $35,000 
This confidential service for ding Chemists, Engineers, Physi- 
cists, Metallurgists, etc. who desire a change of connection, will 
develop and conduct preliminary negotiations without risk to present 
position. Send name and address fee details. 

TOMSETT ASSOCIATES e@ 435 Frick Bidg., Pittsburgh 19, Pa. 


Wanted: Cytologist-cytogeneticist for teaching and research; and, 
Plant Pathologist for extension at midwestern state college. Box 
212, SCIENCE. 8/13, 20, 27 


LOOK AROUND... sosice ine increasing 


number of satisfied advertisers using small-space ads regularly in 
practically every issue of SCIENCE—proof that these small ads get 
results! If you have a product or service vf interest to scientists 
take advantage of this low-cost means of increasing your profits! 


ScIENCE, VOL. 120 


| 
| 
q 
hes 26 times in 1 year 14.00 per inch 
12.50 per inch 
| 
| 
as: 
| 
| 
| 
— 
ony 
— | 
= 
| 
= 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


The MARKET PLACE 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no —. for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 


Single insertion $19.50 per inch 


7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in T year 14.00 per inch 
52 times in 1 year 12.50 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


BOOKS AND MAGAZINES 


WANTED TO PURCHASE .. . Sets and runs, foreign 
PERIODICALS } domestic. Entire 

smaller 

SCIENTIFI and BOOKS collections wanted. 
WALTER J. JOHNSON e@ 125 East 23rd St., New York 10, N. Y. 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you 7, _ to ve 
at high market prices. Write Dept. = "ben i°s. ER, 1 

oston. ts 


PROFESSIONAL sERvices 


ANALYSES - CONSULTATION - RESEARCH 


CONSULTATION 
RESEARCH 


SOUTH SHORE 


TICAL LABORATORY ine. 
148 ISLIP AV 


AVOID DELAY .. .. Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
See “Charges and Requirements” 


PROFESSIONAL SERVICES 


WISCONSIN 


| LABORATORY SERVICES 


FOUNDATION) Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 


Amino acid assays and biological protein evalua- 


tions © Vitamin and antibiotic assays ® Chick feed- 

ing tests © Pharmacology including warm-blooded 

toxicity studies © Phenol coefficient determinations 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P.O. BOX 2059-V e MADISON 1, WISCONSIN 


FOOD RESEARCH 
LABORATORIES, INC. 
Founded 1922, 


@ CONSULTATION 


Biologicol, Nutritional, Toxicologicol Studies —e ANALYSES 


Food, Drug and Allied Industries 


City 1,N.Y. 
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LOOKING FOR A PUBLISHER? 


Write for Fue Booklet SC_ jes how we can publish 
your book. All subjects New welcome. 


VANTAGE e 120 W. 31 St., York 1 
In Calif.: 6 Hollywood Bivd. , Hollywood 28 


ANALYSIS OF AMINO ACIDS 
AND PROTEINS 


2023 SANTA FE AVENUE, LOS ANGELES 21, CALIFORNIA 


SUPPLIES AND EQUIPMENT 


Paramecium fission. We wish to purchase preserved material or 
| prepared slides of “Paramecium caudatum” showing fission. Write 
| Mr. C. Blair Coursen, General Biological Supply House, 761 East 
69th Place, Chicago 37, Illinois. xX 


GBI research products, in con- 
venient small packages—are 
offered as a special service to 
investigators. They will sove you 
time, trouble and expense if a 
you are engoged in research @ ACTERIOLOGICAL 


BIOLOGICAL 


in these fields. 


Write for this useful reference 
book listing hundreds of 


items for research. 


BIOCHEMICAL 


NUTRITIONAL 


General 


72 LABORATORY PARK, CHAGRIN FALLS, OHIO 


9A 


LS 
SINCEN870 —- Food Ingredient & New Drug Studies 
‘Bact riotogists Div.’S, 1921 Walnut St! Philadelphia 3, Pa 
“Chemists - Pharmacologists 
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Philip B. Howk, Ph.D., President 
Bernard L. Oser, Ph.D., Director 
48-14 33rd Street, Long Islond nc. 
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SUPPLIES AND EQUIPMENT | SUPPLIES AND EQUIPMENT 


Hortzman Rat Company 


ee e producers of inbred albino rats suitable 
for Vitamin, Cancer, and Nutritional research. 


e e e e offering continuity of quality and depend- 
ability of supply. | 


Rt. 4, Badger Lane Madison 5, Wisc. Phone 6-5573 


FORMALDEHYDE 


OF HICH RADIOPURITY 
ISOTOPES SPECIALTIES CO. Rs. 


Long-Evans (PAF) 
Wistar (PAF) 


Bred for Research Work by Research Workers 


TACONIC FARMS 


Germantown, N. Y. 
Germantown 3535 


e Swiss Mice 
© Webster Strain 4 


CANCER 


PACIFIC ANIMAL FARMS outstanding * olumes 
2457 Fletcher Dr., Los Angeles 39, Calif. A A. A Ss. Symposium V . 
MAMMARY TUMORS IN MICE, 1945: 
10 contributors, viii+223 pages, 74%2x10%, cloth- 
S T A { N ~ : coMMON bound, double column, illustrated, $ 50. Cash order 
Price list on Request price to A.A.A.S. members, $3.00. Coordinated knowledge 


461 Bloor St.. W. f f the breast in mice. It cannot fail to stimulate 
e of cancer o reas 
STARKMAN Biological Laboratory Toronto, _Canada_! | interest and further research efforts in one of our most 


fascinating and important biological problems. Prepared 
Hamsters @ Guinea Pigs ¢ Rabbits by paver» of the staff of the National Cancer Institute. 
MANOR FARMS 


APPROACHES TO TUMOR CHEMOTHERAPY, 1947: 
Staatsburg, New York 


93 contributors, x +442 pages, 7% x 10%, clothbound, 
-A.A.S. members, $6.50. rogress report, addressed 
RESEARCH Tel. Staatsburg 3278 to important and 
: : 1 erence . Planned under the auspices ational 
Supplying every Research Need Since 1943 Cancer Institute, Memorial Hospital of New York, Sloan- 
All AMINO ACIDS— 
Rare Sugars, Bioch 5 gents, New 
Pharmaceuticals in stock. Write or phone PLaza 
7-8171 for complete price list. 


Kettering Institute for Cancer Research. 
BIOS LABORATORIES, INC. 17, Wot sb Street, 


Mice @ Rats @ 


stoq e 


natural, synthetic, unnatural, 
2 Pr A, Ni 


others. 


Lankenau Institute of Philadelphia, and 
New York 23, N. Y. 


TO: AAAS PUBLICATIONS 
1515 Mass. Ave., N.W., Washington 5, D. C. 


HYPOPHYSECTOMIZED RATS 


Ship) to all points via Air Express Enclosed is $ .......-.... Please accept my order for 
information Soath Spasléing awe. | (] MAMMARY TUMORS in MICE 


© Chicago 29, tl. 
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Tracerlab’s famous Autoscaler has been imaginatively redesigned 
to provide many features not available in any commercial scaler. 


By utilizing various plug-in units, the Autoscaler may now be ob- 
tained in seven different models. It operates with four Deca- 
scales, but either three or four Scales-of-Sixteen may be sub- 
stituted. A mechanical register or a timer may be in- 
corporated in the scaler, and provision is made for 
the use of an external timer or printer. Thus, the Autoscaler 
can be used for preset count, preset time and 
manual operation. It also operates with the Automatic 
Sample Changer, the Automatic Flow Counter, 
and the Tracergraph. 


Tracerlog No. 58, available on request, contains complete information. 


WASHINGTON @ NEW YORK HOUSTON @ ATLANTA 


MORE VERSATILE THAN EVER... 
Tracerlab’s Famous “aLoscaler 


Electronic Scale of 10,000 or 65,536 — Preset Count — 1 psec Resolution — 
Plug-In Scales of 10 or 16 — Automatic Timina — Regulated High Voltage 


LOS ANGELES @ PARIS @ CHICAGO @ CLEVELAND 130 HIGH ST. BOSTON 
2030 WRIGHT AVE., RICHMOND, CAL. 
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pectronic() 


. combination colorimeter 
and spectrophotometer | 
at one low price! 


Designed specifically for speed, simplicity and accuracy, new 
Spectronic 20 is destined to find its way into every modern 
laboratory. For comprehensive comparison tests with far more 
expensive instruments have revealed that new Spectronic 20— 
through the use of a certified precision diffraction grating—yields 
highest wave length accuracy and spectral purity. 

There is no need for color filters since exclusive diffraction 
grating can be “tuned in” to any wave length in entire range of 
the instrument—375 mmu (near ultra violet) to 950 mmu (near 
intra red)*—by simply turning one of three conveniently 
located control knobs. 

Slit width is fixed to give a narrow 20 mmu band pass 
throughout Spectronic 20’s wide range and therefore requires 
no adjustment. 

Encased in a beautifully finished, acid and reagent resistant, 
functionally designed housing—14'2” wide and 1034” deep— 
Spectronic 20, though it does the work of two instruments, oc- 
cupies the space of one. Be first with the finest. Order your Spec- 
tronic 20 from Machlett today! Descriptive brochure available 
on request. 


ek 


* With simple to attach infra-red accessories only $5.00 more. 


R23-783 Spectronic 20 Colorimeter including 
: 3 selected test tubes 1” diameter, directi 
These cover-off illustrations reveal Spec- for use and plastic dust cover a 


electronic assembly. Note rigid die cast 8 Spectronic 20 Colorimeter, as above, but including a dur- 
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able, incorporating 41 commonl ed 
: R23-787 Infra-red sensitive tube and filter for extending range from 


E. MACHLETT & SON 


220 East 23rd Srreet: New Yor« 10, 
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